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^ Ui rtj t iljlf :^l^l (Jjua^l 


$(U 4 Jtfiiaa 4 jA :^UJI J^t 

Atlyti :^LuJI 

tiJbJL^ t^ii4iMS>y(3LI*ytt :^i!JI JoidLdil 

<3Lilufi 

'ik tfartultt cjLuilS^t jjicki 
(41a l4A>^^la4 tlfVJLutJ (^f :j^Ull 


JitJ\ xjjitc. ^jL>ji j, ufti.it 

?j>la21t S>,ux4 ^ 
jl^laultjS^Vt tjJiiC. ^liJt J;ua.iJI 









" ^ ^ cli ( it* * h.1 i /Q 

rt 11 _ ciiljul ^ n J 1^ _ ^Lu-u^uJ^ 

4-l«-uJJLj CaLoj i fljQJ ljUb L>^ 

ifi ^ > 

1 Lar j ^ *ig> Ji^Ulilj (ji^ 4 1^ 

IjjL^—tiu »1 rt*< i<(V L .>^ ^ 

jlSLal jlI^^ 

^ _d_ J^' -d-jL? ^<-L^ 

4 4 PS.»ji L^JU-dJ l^Djl^j ic^l_^ VI 

1 ttl Cl I,I a tj .4.^j^l 

i4 j <a 1 .tr^/Q 4J^L^ 4 _^LLx^ ^L-^ 4_j_uj^_:^l 

oVLae A clU j ^LIL) Cj^ ^]n 1_a ;jL-C.j_uj 

(^l^^.j.j><J( 4^^^^ iL-xioil (J!La 4_(jLaILa 

«^ IwJub^ ' .^. 11 i 4 j> X ai.il^ 

jL:7bjo Lul >11^1 ^ d**' ^ 3 j|_^ <^H 

•• %* 

3^^ a! i ^ ^ ^ 4 4,fl^,LUjft j ij I 

** * 

J. <^l C ^LuJ( 4 J A .1 *-11 Bj^AJI ^JU 

(juijJ C^^ 4_^LJiJl 4 j li— aJI t • » L^ 

(jofllJi ^la-<r..A lAlr. ^itJl ^ a^ U^ t j, J 3lLj 
:3jjL.>JLi 4 rt j J tl 4 jVL%^ (jT^ Ijj 1^ ^ A 
L^jtxA^j tcilLHI^ ISLul^JLlj g-LbA^lIj 
i 4—J_X^ Lj^-I I cZjIjL- cu—^iJ 1 ^ d ^ ^ * l)*^^ I t <**< -,«,<1 ^ 


onjdtn 


ifj-^ ^U)/i j1» 

V j JL:^ 

(a4-dL>JI J^LaJI ^jt ul?^ ^ 

•«<^>*>‘ 3'>^l ^ 

^>t( 



lap 9^ 


Jj>‘ 


I ^LjJLI j-jljJU aII cIxjL^ iULlljuIj ^3"^ ^^3^3 

^^yji_>>j . LujJl (JL«>x VI ^yA ^.. Ig-tj ^Lj_>.^l ^Lc, 4_tjuijj c-tjLSt jJjLaILjj t^i».il 
4_llal_;^l XL Ir^rt “ '*’ a ^j,wLli) _ a ^IjL^ itjUb 

if 

Lj rt < 1^ li t ^Lc, ^3"^ ^j i.t t< «3Lu > iJi 

jl ^L^jJI jl tji^Laatl ^-tlt't ^^3—^ i4_/oLjLJI klsLio/^V! 

^\ jI L< i.5>^^ SLi-^l l_sL_«!u£j1-<-uI oVL^Jl^l 

.(j\:>.JLL!l 3jLc. 

cJljLo ^ <M4i‘>l ^JJB^ (jl ii-h 4 <i^^J 5Lc.Jl«3 cilij fjA 

Cp! i < a £jlj|^^.-ia3LA-lU3 . 3l .x^Ji L>^ 4-^L^I cfJLLj 

(jA (jytA (jjC, (J^ 03^ J-*-:^ ^ ^ Ul i ‘jtt.’itl L-alj-io/Vl 

^ *** 

jf iCjLjua-c'^t t a ) ^1 cXi^JL-u ^1 I cl)"^ 3^ jtf^ 11 

if 

Lo I^\ Q^jM^LoJ Lo Ij-J-jL^ cLUj ^^3 ^ 

if 

^3 03^ L/J h-^^3 ^ 

dLj.:>Jl L^\ t^c^L_uSLjua_3ej ^^i-^ < ^i AjI 

.fr 

... A ti xj Iaj «v:v 4.xaillj c,.ajI j!^ 4-L>>VI^ »1 ftlitil t4ijalS!lLo 

Cjljuaa-saitjJl ^JlA Lo ^jLiUll V <^VSt o 3^ 

i AJ~-jfr.7) L^jl i ^1 - jJU L4j*fl VI - ^jjjuiaJb Vj t (jA 4.rtilL>JLl 

1 li i>* ^jla ^3 (3^*■} ob (*^' o^ 

.v>l:iS3l i-i^i ^IjlaVi jir-i 

JL^J . ^ <^l <.1jl^ l>r> ^1 JlI4 4 A J.alUllj ^_^L_4Jjj^l I Ju JL-^ 

Q <-a-^J i. A "llL^ i.A iL■<■*<>J »Lj JvVI ^Lc. CjLjI^-L^Ij CjIjLjJH 

4^1jl 1I 4_^UVI 4a^jJLl1 1 ^’< (J^l <:;l^Vl jcLc 5jLo o} 

•* M ' 

4j.>J 1 4-*ijxjl ^A 4jV-C.I.aj 44X4lSJLa 3^-^ OjI£^ t ^ 

5LpJ1 o^ o! 6^1 Lul^l ^ JaJj t4 L > . l i 

_ 4JUJ1 4a.jjJll U^I U ^*< 4a>JJ JL^J - ^Ij_^-I^I LjoI ♦ 4.*<.i^lj Lil^JujkJI 

, £Ll>J| CjLjI^^ psJlj CjljL^ij 4jaoJI LoLoa I /«l’‘<4.a luL^ LulSjl 

I JL^ i Jk ^ l L S JL ^ LT^I ^ L *l C 4j($ Li ^ 1 J dj \^t iU c USI^, 

^Ir. LjO» 4^J fjui—Ldtf) dj V^Llu,! 1 ^ > ..Mi i 4^ iiwl 

u1JL1j& L>^ <La-i-aj>JI {jy^3 ^(^L^lc Li^^^i Jt (Jaju ^jJI L4n| «1ll 




\—A 4—1.0(j jJ I - 4_^L1V| (Jl)L ji_>oI Lr^ ~ 

(jL^ ((LijrwjJj_L. JI j^i^.)) 4..^.^t-uj ^jl (jVl Ld jji 4 a junj 

^ 4* 

J 

4-i_o1jjlj ^L^jlaVI cjL^I (^jju 

(joijJLJ <J 1 (jL^ 4j| 4 ^JlU lj^^_>tjj . 1 4ix^l <^j.i i 

Ajlc yA L-o-Aj-j-C J cJuLLaj ^ n lIjIju .^1 < Luajl 

' «* «* 

jLLaj (jl 1 - 4 ^ (L^l^ L>^ CjLc.^-LisjJ,l (j\j jJ-fllSuJl Cj)!i 

s? 

^Ij-4_>JI ^LqIaj «jJJj ^ Ld-gl^~ A ^ ^ufeL^I 

♦ ^«J 1 lr>11 f^\-Lu\ ^iCjL^lj 

4— t-ulj^ 4 A ,ir\ ij) ^ L^l 4^' yA (^>>o J_»JJ 

<,r« Ii>jJ - ^ju^^Ji 4 .j^1jJL^VI cjljL%lLa^l ^_^L 4 jt _ (jj)j^^l 

(j-uj^JlUL -iXJ fcJ ^_yLal 4_jui_>iJ 4_»_aL:^ A A ...lAti 

L>^J .4-^La^l^l ^ ^ 4_<^ IjjJi CJ 4 ^/U bj-^ 

' *• 

4 " J 4 < <il J^^L4JLi yA ^.^<4 JJ) Cj^i^ <"> 4j1 j »11 CjLuj^ nt C. 

IjLdft 4 _l^IjjJI L7^ ~ CjljJt^4.u.4^1l .((^41 aJ 1 4juaii^)) 

jJLdJ ^4i£. 4-a i «ti*4 ^ dJL^ 4.^ oj\j^ Cjj^ _ JL^I 

^ jl t4-^lj^^ 4.iL.ui^ j| CjLuusIl^ 4 a tnl*^ jl ^jlauU ^ A..<14 ojL^ La 

ciiij yj i^.c. ^ I oLaI 4 J 1 aL 4-^^ijc. L 4 ] 


4j^J^Il)I l_L>.jJ^_t-JI ^aIc ^L%^ A 1 «ajU^I <JljL4-L4.*.TJij 4_4 jL^ C<-U CAiUoJL^ 
Co^^jLJu JJLC lLIIiIxjT 1- (j-A O^J 

J A . <■! Ati jJL^L ^ ^ 

.(-dlj ij] 4 J jkjj ^ b^tn*A L)| (Jj 

(JL*:-^ ^jLxiu-A-U (Utr>^ (^1 _ julj _ ;^ju£. f«A <4 Ua 1JI ^juk 

«• «• M f 

LjL^ (-l>Lc.j-juajJLl ^Juk ^^j-jlI,1 i^J-ji-juaj (J^ ^jl t4 _jl-a_u.JL 5j ^IjlJI 

^ li^ i L^^l c<ji^ ^ aIc- cIjL^I^j Cj1^^_4jJ-^ •>■ A i J <<rx>. 

L)L_^ Xii *4 i(yi^ t_iiJjLua_jil ^4-l£. JJI I^xll 4 j^_Lu ^_^L-5tj| ^ .Ctejl 

' ^ •****« 


lII L/V JJuljJLIj ^u^LiitJI lLUj ji^l J-^ Jlj->-jJ( \ <ort A 

6^ ^ M * aLc, ^ JLiJ^ ‘ Ji - . » «• • cr^J * 

M * •* 

4 If 4il< 41 4 ,^^Lew. 11 ^ ^*it ^ii 1 i.n^_A nl J^L ^ ^ ^ A ((Ds^nicl Lemer 

m 

if 

(J^>*<tl 4JiSL>rtt4j 1 .Airt^iQ c I i^j t ((Chusc End effect e ‘^^* <11^ 4Jjl!()) cjI^uloLscja 





^ ^ :4 j <>i«H ^_yjl 4^1 j..«**uj ^j) JLoa 

* «• «• «* 

S^jfc-A Sj-JbLLi (Jjuai t3j^^_iJLl jj_JoJl ^ 

1 jjb (_$jlSl£il 1^ 4.jU 3>J.^I J ^ 1 C < i L^jJ^ i JJ) J ^ ^' 

^IlC,J <:Lj^V1 ^Lc, (j\j J_y]l L^ > 1 “ <Q CuJ^ (Jd5^ t-iUj (J-^J 

cJll^j (j'utj) rtil -V j 1 ICjI jLa-:^,ti 

BjjLuaJl c1>L^lIO,U L^j 1 cIjIIjISJI (jf V| jd.!i ^jIaJI J > 

(^1 ^ t^^iaJLjj .CjIjL^j^I ^Lc 4 J ^ >-*»! 3^3 t^j-juj^l 

CjLIjISUI ((JjU Ttil 4 ^Lu)) Us 4 ii.iVi^j ^jIaJL J.Ct.u,i a Jijl Lji 

cIj 1^^—USL^JLI 41 < 4il<«iH clUj ^ ^ j^uuJll ^jy~ \ 0^3 j»*iXl 

ijL^J ^^LuaiLo ^IjJLso j^JL^J ^ t\\c, (JxX. (Jj) 
^jJjlIIj 5l_i.j>J| Cy^ 4 *>il>l 4 _lj«1jlI 1 (jl 

<Jl(jl^ La »t glr j 4 ^ / »M At! ^\ L>^ 

^c^LLi^ 4j^-uslj ^c.^lAa duL^ Cy^-^ 3^JH*'.* 3 ^’^ 

4j1jus ^1 ‘tJLuJLl jJj-ju-u (^^^3 g 4 g J J-ir^ L>^ 

CjLj^SJkl ^L-i-uljJ ^3:UJiS ^jC. t 5 '*' J ‘ ^J 3jL_d_ftJll 4_iu>Jl ^g-IsJJl 

: 1 ^ "i ijjj gj (^j^JlII 4Ju& Lgj u 1 )LLu:^L^ CjLj£^ 

1^ JL) j&L^j \^\ i JLlojlj ^ <i„4iil <,<!*) ^^jSLtTuJ 4_4 ,sJ I cIjLijl^Llt^ 

• J-^I l^ij^LI jJU iUlSJI oLiSl^l ^ a-. ...•, Vla L^UJU 

^iSlaVlj ( 3 ^ ^^**1 iVN C ia «,^i^l t^^.Lu.L.4i*<tl allsJJl IjLJb LjLugjjl 1 gK^ 

^ ' •* ■ «* 

Lg^ emergence ((^LiujVI)) Sj-aUs _ S^LlaJl ^jla q\ ^1 jl^I i^Iof c^ 

Ojui^\-Sc-A _ (jirLI tgLj_>.Vl ^Lc 2 >^., 7i g _ ^g ^.uj 

C-iJjLj - ^jJj-ui_*J| f^_ya CjI 1 <j~ I (iH ^ 4JjJUa L^“ j flti 

•* m 

^LuJi 3j..j_gJll ^c^^LlI Qji 3jl>.I^ ^ULijVI Lis j 1 I~i r Lj 

4 • j ‘ L> cl]|j \ Aji 4-1 r\ (J_tjgj 4Ji-^t l^l—«Ji ^ It 

Niels flfl ^LjlJI 4 ^^»us 1 —>^11 cdJj ♦«4 j 7ij^ j 4L".,j g» 

C< <*r t4_ui^Llll gljjl ^^yjSl 4.g-l5>Jl L^LLs 4 4 4j LaJu^^ ((Boht 

»* 

^ ^ ft ^ ft ft 

t^"< 4u 4 LII ;^Jl-usj (^jJl ((jJt>^» Luij-jIo L-gjuatib L^Lgj 1 j 5 ^ LjI 

•• ^ 

ft t 

S^^LlsJ (^y^ 3 ^ ^ A J tj _ 4-tSJ[^ 

•• M * M 



5j-ALIaJI dJLA jjl L>j ***^ ^ "0:^ (J:* t^Li>..jjVl 

((jJbjj)) JU 4 ^LudLs 1jl>^ {JILcj L4j| 

^ ^ J) Cj^ ^ d ^ ^Lll 4jj^ j A it ot Iju^ 

(jt ^ 1^ Ajij^^-.d ^U(_I,I I JUb cl)^ jL^ji^ — 1 — (2?^ t,ja^^^\^ 

.CjIjLoj^I ^ 

jJIa c-< a jua cLILu^ t«reductionism ^U.yi)> l-xajlq ^1 ^sL^yL 
typological i3Jl!l» ^ TT-J ^_paL t-J ^aVlj r.^U 

^ca-ol JL a 1 I <1 -i lJj^’’ L_3j_-i.uJLj-_aII \ ^.i i c (3^^ i((thinking 

lULojI ^1 ajuuJLij! j^LIsxa (,rtj < <((csscntialism a^jjL^Vh) 

4_^5£^>ixJI ^_yJI .5^L_>. Ia^ j C. L-^-iu 1 (J-jua-Aj 3jL-flL_:v 

4_<&3l3^ I^JLA. ^ ^ < U ljUb J)^ rt*i ^uia3l 11 ~ j .3 11^ 

V il^ ^((population biology jjLIaJI ^ Vj a^^laUl 

4jI j L^jLq L>^ CjL t n ^ ((JjL^^ jI cJui^la <LaLaI ^jJLI 

(((population thinking ^a,11 j, j^i,!)) _1L ^ 4 .-«-u.j La 3<ijj * <d3'L4,«iJLl 

(ji^jl Ij, j-tii c 4_i_>JI 4_a.j_j.laJf 4 ati 4^.1! jAIj l^ti j. t i (Lrt*t J*-^:^ 

*« 

^ 2>^>-lf 4 j 1^^311 aJJt Cj. JudJj «((^j-Sj^3!f)) 

^ 4.^jJI jLjjLxi (^jJI {(Wolfgang Pauli ^UcaI^)) ^UJl 

^^j-t_uaJl ^All 22 h5 Cy^ LIjIajI JJ'-^ ^ 

4.jLji} 4JlL^ j.^3j 4 j fc. C.o>^^JLd! L/o, lIc. a j <>> 3ti ^jl^ 

:4A^^_<uJi^ ^LaoVf cLu 3^ Lr^ 4_t-aL^i 4IL3 j^^ t >o ^JSL^ <.ln3^ 

*# 

.<(1jj^ ^Lc)) : mj 4j IjL^ Sl^j4 cuj IjLa 

^^LLlt <-dUji (jja LtiajI 

«4.J , 4 Ll!I (JLjfj^itJI 4.^)) 4 _jL 45^ ((Thomas Kiihn ^jo/La^)) LaAL*^ t^aJbtU 
. IAjLjI 4.J^ (j^fl JjL>-! Lj!j 3j_j^>JI (_jjLuLjual \ MT aLx. 

M M > «« 

L^3>^I 4-la^IjU SLdLaaA CjLjIaaJLf ^j.aa i Ju^ A^ (-iiJjJLl (jl A^JJlf 

(4.jjrjjLllf (JaI^jJI 4 J aJbt a L" iVL {^.^Lt 4-ilj (4jJ_jJLalJI 4_j alaJi 4.a <.,ii,l3ti 

‘.4_ui^lj^i 2^ 4 mC) jJl2JI (jjAc, JJL^ (j^ (IH* 4 aJl 3 La 

^alaJf (j-A 4jLjIaJl 4_LajVI (AUj (_y^ ((A^jlj^f CjfjjjLll)) 

^ i aj^ - ^2>£^V| i^\ (j| ^((Q^)) 4jpiu Ct^jj-u (_yjJf (((^jLaJI)) 






((jjjjlj)) ^Jj-ol)) c^Ll^ A_a3 dlcti V Lc^j 4J 

clxivV J^l 5^o! >U£: 0^ 

^j-Ci In ,t icLUj *0^-3^^ L>*^ C.i>^ t^LaSLJl fjJb ^^-duu 

^ j f CtUin - (^jl^-^killi cJu^jJt 4j^Li!uuo yi..*'< a A ~ Ly* i ^I^ *^LieJIjV! 

flj I (jjLlj jljlILal •• - LA^-^IiJ D,>^ ^ LdL^ aJa a 

%* 

^LaIaj i^\ cL^ (JJLlA (],>^ ^ L>^J d^ir. CjIjjj (J1(JiJL>- 4.^,>ajJi 

^lj_iduj .((normal science (j^jLc. ^dc.)) 3jdU3 L^U 1 ^ A 

^ 1*^ ^ (J^*^ Lr^ 4_>JLu3 ((^^!^» 

^ aJi ^Lx, jjL-Ja->.| Ijt -uij ^JlII ijr\.>.jJJLl ^1 jJLj^ i5Lj_>Jl 

oLul^l 4_uuljJ oVii ^.4 CLuJL^ Cjljl >VI <-^L« ,j.*Li.ul J!o 

•« ** 

. OJL>^ ^ 

(JilLicj ^jixll ^ ((L^^J-^I)) o"\ ^j \ ofdXj ij^L^ 

i4jIxj.jloj^ 3jLo J.o-,i*u i^JiJl:^! IjUbj i4xl£^i.j_^t O^ l^LoJ 

CjLJLqjJ) ^_j$ L^LH CxdjJ) aA .4,ld.<.ul.4j 4la.<<nJHJ ^Luijj t4-^ej^lj^ 

•* «• 

4.j.-><tl CjLuI^I ^Lux^I jjuuj i^lxxjSLIIj »lj^AdJi ^ A.j^\^1a 4j^j»%li 

Lx (”*11(3 JLd 4.xl£^ k Ji |»jl«JI (jl i((4xLj.4.^ _ (J/ui^xlt ddJL^l 

.^L-p^’^t ^Ix OjmolXq-a CajL^ 4dt J-tin.11 0j^'j£ (.^tj-Xd ^ {JjaLtliil ^jx 

t^.lt.il 4.-jS^paj^L^I 4 3 <II 1 ^ jl r (.1*p.1 4,.^p.uM^i 4 j.a.^I ^jIaILs 

oU^liJl V ^\ ^>0 4^J__,.^ L^jL^ JL^ 

4»Li,LAilj 4determinism 4...L4^>vtlj essentialism 4_Jjji^Vl Li^.lu 44 ^ : 3aT l L I 

4.^j),^ rt A ^ - Lx^^j.xJl ^k; 1-4 Ilj . reductionism universalism 

^JJLJLjJI^ 4 4-i>jl.4^1lj 4^L4>X>dVlj 4^^pt-dQ-3cJlJI ^ J^ rt 111 ^j_4-xxju - ^|CX%-dUa]i 

.historical narratives 4_iitj^Llll (J4 xa^,1I1j 4(3L^xVIj 4pluralism 

CjlxLpoV! <pl A.U, 4^>i (^y^ 4^la.ll BjUdJL:^ 4, o-t Ji‘a jJt Ij^ilajo ^L^ 

. Lp^j ^Ij^-^id^l L^j4 LoJ ^jJLkJI 

Lajus!j 3 jJJXJ (<pil(^l I JUb ( fljJLll tklxx.! Cju£ L^d.^!^. 

«• M 

2lx>. ^e^Li SLpJl ^cljti uuIiS^i jjl fjyj^ “ (J^ >S^ ” C-ulS^J ijJ.4-*J! IdJL^l 

«• . 

JLxl up 4. AiL- rt t CxSjJI ‘4 .jIj3 (J^ ^cJUJI 1 JX 4..j.„4-4>L> (^jLxIi ju 

,((^^j-*J,l jLxkjVI)) Sjulj-xa 5jj|In.'v Cji j SJiSLuka (JjLu (j-<x.ua-3tIlJll 




<^^i^,Tr, ~t!! JL^c-fO jL-SfclLi^l L^.^ JLjJJLI 3jj) «^> i..U <^j|. se. ,i.,!I 

iM 

^jJ .A-aj ^ ^1 ^ a C n A <] jJI (jrJ^jJj^l 

L^J oi L 7 ^ <L>-».lc. JL 4 -C.I 1 ^ j Mtn La ^-ajLiI Cu^j 

SO 

^a^Lj>Jl (J^LtJI ^ UJ^ ^ ;j^‘^ 

^ ^ t (±tjfc_xU 3 jljJl:v CjL ^^jj 3j-l1^ (J^J^ ^ Lt^J a Jlaj jij^j 

^ M ' 

IjlA Lt^ 4u.<£u.(9k3e;3 4^jJbj i< rt!^!l ^1 f^j^aju^htuX\ jiaikj 

»♦ *^j!uajlU 4JjLp JSL ^Loi>Vl ^Lc. iSj^ ^jL%^ o^ Vili 

L^i..Att.!l,..^l jJj—L-JI (IriAJ ((^J<i c. jL^I)) c^Ll^l IJL^ ^ q\ ^_^Jjalj 

.^.fCjJLlI ^Ci^J.%J ^L>>J <ljJj.a.jgjI 4 jJ^I JL^ ^^jLo^J 

(JLx-x) Cloc_iiaji La (JIlaj ^^^j.JtJll jLx-^Vl ^ ^ ^jVl (j^l>-J 

Ijl^ 4L^<i A 4ulu aLua {^\ ^jja j,l.V„j l^LjSLII ijL& i4.j!i£).j^l 

%% 

jJj Qji 4_ida-Ai (JSf 4 j 1 (^jjjLiSj 4 1 ntj ^<ijl4 i^JL.:>lIl 

frl <>>f.Vl lJijLLj 4^1jjJLj ^jLuj L^I i LaLoj ^<ifC,iJI ^Jh t .<.i,t.<JI 

cjL-JLo-aJI t llI j 1 4 A>! 1 4 lJI cjLljISJI lZjI ^ 

^j-TLjvL^i <-A<.^,i,r<^.j jjx. J^ISLIL 4jjJ_4*iJ,l 4_i_jj^_^l 

ic^L^I I j-A a_l^LiI1j ^2>^l!iJI ^jLLua^l .lIjVL^I ^jla ^_yjA jljjl.^1 

«i •• 

-JLj SLo—A uJli^ (^1 <a j ■» »..iJI 1 Cr^ ^ A C <>>j c*^.nJl 

— C7~^^ ~ LjI Ljit A Jl.t<a Oxi^La^ ,.. 4 _ljj^^. 9«JI f L^L. ^ ^ 

Qja 4j^9-A JUJlj>iJ LL>.L:^ qja ^LJUI (,lrt-:c,lj ^ 

4_iLjj.:^| 4^j^o .aTuJI 5^<11 (3^^ ^*1 rt4ijj V JL^ ..jLaeu^Vl 

.(^JuA jJsljjj V 4-tlAt ^Lrsj 

4_j_ 4 _aV| j- ^ \c ( JlA 4 _OJ (^1 

i^^^i:>JLl ^^LIoILuaVI 4l>'^^ LJjLa (j-^^J («4jjLAjJl CjLJLojJI 

^jjJLI ^^1 r,Vl (I rt) 11 ^<Ja. A^S**/*^j _ 4^1 < II J ) - LIj 

jJ-iJiL 4.,Lr. \ ^ ^ J -Lt JLat-^ «^LtAj .^j_ulj (JLUo (.\j^'^ (^J A^ii! 4_^j3UI 
4..‘<j 4i «.<n Cx^Lcii cjUoj^I ^cIa (JLa-a ^a ^Jj< 3"itI (3-^ 

^UJl JJjJL j»>Sj ^ 6^ U^ 

j^u.«ucu J,.<.a-a ♦ ♦. 4 ~U <^i tij (4_djLLjj i4-j_t^^^ '(3^^ tS^ 5l l>. 3)^ 



^ ^ ^ 

lx.j^ 4 rt^>JI ^ jLa (^jJI tdevelopmental genetics cjLL^I 

«« •• «• 

(JL^I Ijl^ 1 (JjL^l ^ L^ t iJ,cri II 

LjCjia J^T L7~^J .|»L*J1 «■“( .<.«,iVlj 


^c^Ij)) CJ^l SjLjLs Cjlj (J^^ l-^r^jJ^.j. >11 

^ (_y^^ i(_^L>Jl ^LLxll tijlj Ljj>.jJ^^,j_dl Cy^ oJ-a «5L^ 

.l^LiSUI I jl^ ^..uL^I ^1 oTi 4>V1 3>j)^ 

jl i(j-v>-jjJLl ^1 a-a^^LaJl jj j! Jl>.| ^jl jJ 

t-auiiu^^l t5Lj>Jl ^3!^ Lr^ <(^^lj-l>.VI» 3! ^_^.x<3-i-tfiitaJl aL^HaVI (^ 3! 

l^ITl^ II ijL& (jl^d (SjljL^ CjIj diL^JL L^lliSUI (jub 4 -^jL^I ^J3gJ 1 

^ Ct^ I ♦ 4i^, / <iLj-uS^i 4^)jLJbl j Jl'^ 1^ I JLd 

to 

'. JlLo 4_j_4_uLi^^l 4 _j_:^ 3J3_j_dl c^i3 :»1! ^^ ^11 ^jja Cj^ ‘ ^ ^^ 

^xj >.lr\H L. 3 tIL<VI 3 i t-rt 1 \^ j^ialJl 

«• «« 

IjLA ^1,4j> (3^3^ U^ tiUj3,1 L ^1 ...development ^LllJl3 ^3jlSiJl3 

** 

4 jJL>.|jJI (jJlII (J ^“1 c 13 4r< \ 3 _^Jlj 3 3I .c^LiS^tl 

x_j^Ll 1 Lj V 3 2^3! ^'S. "til aJl-O-ILII 3 _£^)Jo 3-^ i 3 _SL<;j V ^J—^LtTu-^o L^l^ 


^ ^jut A ^^? 4i ^l^JiJVl (jr^ 3 J.r> 'i-rtj (3^3 ^3 

4 .£ 3 -xa 3^ i^Laj-Lli 3 .J 3 JCVI li<^1^ l-i- 4^3 ...jJ^LuJLI ^ t ^1 43-33133^11 33jL^dl 
U, 4 -j_:w 3 J 3 _jJ 1 SL-JIiIIL ^3^jlj0 _ f-^jy^/j ij$ <^Cr^ l)^ (J-^^ “ l^IU'u ol jJI 

«• 4 * 

i^JjuaJai ajjuustj i l3-<»_^-fl_jj 3I (jy\£^ <;l3_Ajl 4 j 3 LjL>» 3I . LcjI 3^ ^3/fl ‘HJl^j-aLja JL^-J 
♦..4 «j jUI! 3 uu 3 Lijc £30 Lj|jL£i \-A lJ*ii jJ33-cii 43 ^Lc. 3^ Ll.xA^3-<a 

.(-jbSLIl 104 ! 3 -< « 1 J 3 <■ A A LuJL I 0 


AU^.u^LuiL4 • 








I 


obLJJ 4_t^5_JI 3 ,‘:..l .1 1 c*:LS il - 3 . ■ .Ut l 

l_4l ‘ ^ ^ ^ (^6 “ (J^ cJ'* ^ CjUIji ,x->iJij 

.5Lc,j^ jl 

*« 

: 5^^ ’(■ca.o 4 rt.iu^ 1 c^.<,jLn 1 LqjL^ <1jJl^ 

C- ^ t 

g.l«4ilH cjfjjo ^1 i t ^LdLsVlj jLiSJI cj^ 

(JJjLjlII f Lul (jyA jl (5j^^l ^Lul 

^ •• 

JSIjVl Ui^U-t (ji jL^jll ...3 JI:l3JI 

^ 1^1 4_j (iuj 5L1 Lj>. ‘^JlSJ— liaJlj I !j-ji—^ 

.((SsLp^l La)) : jJL>JI 

j-XJjOJ LiilJj^ ^ ^1 

5jLa ij\ c^i (jrS 5 Lj_^1 

«• «■ *« 

(> (jl-^ ^ . 4_u>. ^ j r 4-^ • J 

J_ajj - UJ ^1 J ^ 1 L C. 

t^L^lJI 4ju_jlaU ((4^lj_pJi)) S^l^.tJl olx^ CLuLdl^ 

Cr=*" (J^ U’ cr® 

<LiJb ’ 4 -l j >J1 3jUII (j^ ^ L1j_J))) 

J1 I JL& 4 rtJI (jjjSj .CjjJll 4l^^J 

M M 

^ ttt^ iirt )ll)) 4 a f 111 4 jlr (jllru^ Mi.jJI 

4-l%.ju-uI,1 ^LjjJI , ^ 4jLa[ie^a ((T-a ^)) JL) lIUj 


jJ^j— l! 1 ^^Ic. 4 j ^1 » 

^j| 4-3-ti^ 4 joIj duJU kJI 

: ijLi^ 

4^ 5jj_uaJI 






Jlj igenotype 


.«phenotypye 


^}X\ 



jLorjJI CjjI^ 4.i^>.H SjjItJlj ((CjjI£jJ)) jjua£. Jl^iscjj 

SjL^tJ iJu-^ U^J *^JD L^IoIaI JLfl (jLae-uiVlj 

A cJljLa ^ i 4juLu Cxi la ^LuiJ^ 4 jLi.<itllj 

:(_^1 jjjl cjjh.Lua 4_t«aL>.j ajUiSe-A 4JLuaxx Ojll JLa^ .(j^Lill 

Cu^jLa Ijjj S^jJ_J| (3 j^—^ <—^jl ‘-iilj Lr^ 51 .y *4 lilU j| 

^ .^^((Lil^j-^l)) jlj jl ^llLo lA*-^ (j7^i (J4^ 

((^jj^b^jLi)) LJ ^\ cjj-Jj jjiUjiJu tS^ ^jISLa^L 

jJjiC. ?ljj/LlI 1 >1^11 t^lieluVI jj,Ul!l 4lbp(^ 

^j! JLa a Jj! ((August Weismann >aj - ujL?^-^ 

OJlJJL^JI 4iJt.M^KJi 1^1 ICm ^1 U (^JlJI ^Jb ^ Ml i r fi ^ ^ JL^VI yLS 

SjJbLla 0^3 ((5LsjJI» 4JlJj A A (JloL^j t3j...j.t ‘iU 4-lj^l ^ ^|jJ( 4->aj^>U| 

.CjjII ^.(ta LuVjUtja 4l>.j J Lr^ «tljjll)) 

<((3L^->i!l)) f^j£, LaJli^ 4. rt f K^LdJij i^A ^jSLj La^ aj 

idj^l A) Living 4,,,<^>^-*-11 5jJblJo llL) ju UJ*^ ^ BjLjlJI LxjI^ 

51—u>JI i^hljUul (ji^j rt 1 Life 5l—L.>JI 4 .xu^L^ (jjjLXj 

tf-LflJj ^cUl 4_uui^jJ1 (^IjiaVI i^A jlUj , jLv:v ^ Lifelesseness 

4,»K (jyJh Lli^ ai^LJuXI •((Life 5Lp>)) JL 3l4-*^ll 4_3-Ld.>JI lAll 

Lij^ 4.auui^L5jl (Jib - 5jLa ji 3^ ((3LpN)) 

(jdC. ^^Ltj ^ ((3lj^)) (Urtf (jl t43..j.3,?»JI ♦(Jjilo oj*^ L>-^ **A!>*^ 

m 

^ J (J-oLt jj (jl j^J-Jojajj «J.d*/ i u A aJ Vj ((4_ui^aXI» 4 

((3L_j_>JI» ^ 4 It 4 j» jLi". V Lja j _A IjL-^j (((Living 4_(^i_j_jtXI)) 4-,j -I4 

(jl (JjL%^ (Jj (4,uij«U 3jJblIb ((jl 4^llr>~I( jL (jl Lo!^ ii^Ajj^s^ ^tilxLA.4^ 

(j!j (Living organism ^^^^1 (_;,jiia_jLlll (;>jl^i 2L^La ^jij (L^I^La jjl-»j 

^ •* 

(j) ^ J tfaT i 4 UJ f.ji\ (jl L3^ ^ La oyjj <1^ Jj-oLs J^ 

CjLjj^j^I (jjo CjIji. 4^ U* “ 4-Li4.*^ _ 4.uijtl.l ^jl ( 

.3LpJI (j^ _ L^l j Jl>. 

** «* *« 

S«3L.^i^JI Lja» ti(itl cZjV^L^feL-io^ ^ ^^juijLouJ! jlLo^ 

(JAJ ^jSi-L-4-41 ^ ^4-^1 J >ttl cLjLuLq-JlJI ^ .( ( It 3 1 L>^ 

(^1 Lojl J I! Al.m 3.)l JJb (jlS (jLuSuL^LjJ . (-flilif 4 (^Ls«_jU31 





Jl lo 


4dI*! V ,0 C.k «-u-^ii 4-|^>JI CjLjalSLJl ^1 L».Ai,Il.>. \ I i^^yJj^^jUJLJLA 

LjI j (jj-CJU <«i„..*,U IJL^ L^l, St i/r>I j j ^ 3^111 

c^LjJi 1 physicalists jruij^^Li juu La-^j - ((mechanists 

. - 4 t ^ 

ivitalists 4 jL36.<^I jI i^ a 

(iUj Lou-iuuGj 3 jULI 4.jJKj1 (IjLuKU 

4-jljU9L^ ^ ^^ ^1 (JJJJ ^^4-^ 

L^Lu/ (1)^ 4^L2A!! jijIjjJI • • > g.ij,<tj.fCJIj 

^j\^Li_>Jl (jt 4ju<ijI j) (3^Loi Lt^J ‘UV^LjlI^ 1.4.- 

<-^1—:», i^\ ^1 1 tJolj 7u-i^t ^L^JI *<•> LjltH u-L-JI (>^1 It. <^1 

.^^1 ^ jrdlait4j L>^ L3^ (3^ CT^ 

SLcfcij oLjj^ aOaj jLflj£,Vl (^yl£. ^4Jiljl^>J-oj ^ ;3>. jl^ 

■ «» 

Ld-flj J. J <.iji,4rJl 4 4 4 (^LjJ^J^I >(4 3l. J^H ^1j <4 (toll I 4^ 

^Li /44^L9 bJL>>I ^1^ 4_uiAj (_7^^ • • f-\.JA jSJlj 

* ^ M 

1^ jujlaJI L^J ^] 3^ taJjaL^l 3jL4iI L3^>LLd| j-i-^ (jiiLul^l 

^3 ‘ j-^ ^ i i uu, .^1 (^jJl i^jLtJt 3j_j^l 

^ mm 

Lfliaj JI 4 J organisms 4 -u>>«“U (JjLuI^L^ ‘.(JuIjL 4^1 ^ 

M M •* •• 

L^ t."* t C.J) 3-tnlj (iUj JUU (JI&jI 4-4., < Iilrtll I— 4 ! >,.<Jl>ljl 4 

(Jlc?e.jjud1 JL4£ ^(^IjuI^^I jIajIlujI JUu^ 4a4J^_^l La 4^L:>Jl 

juLcuJ! ^3^44^1 ^ IjLAj u(Organicism ^lj^.>it.ll)> ^L l^jju 


Physicalists 

La ^ tf>Lm ^LlU jiiiaii ^j I iiAiit 3 ^^lI,I i ..vi ^1 

^ ^ »j > L>-^J <■ 'V 4 (Jl>i_4 ..>.(lL 4 ^L-lj C-uL^ (4 g J ilr:a.Jj ^.Ijj 

VI j-^3 (((Epicurus ((Aristotle ((Plato 

jj-uaxll (4.4 j>.V 03j-^ ^jLujjjLII La^ J * ^ 5jlC,IjJ1 CjLIjl^I 4JlA 

«« «* 

La 3^ 3 }^ Cxj 1£ 4^l4<.uJl ^c^LlI! i^LJl ^Lo^ajVI jLui ^ L> I (ijJi 

4.jLoLsbJj - 4_i_3l>JI (illj ^1 JUu ♦ 4.J ^lyi (2 ^Ct^I J tlaJI 

(J^ rt*( r VL 1 1 ^JI y ^L)-^^ 





1^3^ 9^1^ I 


jJl Ijla (J^-Luaj cLt3jJi 

"^ ~ - * ^ 
(It-j <i ui Cr^J ‘.^LlII dJLJjLv (J-t a) ciUjij - L 4 L 4 J 

,(Maier 1938 ((^Lxll cjjjud 4 )*v^t.a» _ 5jl jlv _ 

L^^L_3tjj . t_-tj 1 j_^;^ 1 3jj «.-r< A (Jj _Ltfsl IjLA 4 I.^ j.ll L <-A jJlj 

4 lIi/^VI CjLilJJll 4 jusj ^L*Jf ^1 4lflj t^jJI 4i 

4_^^j_(^Lx!t c—)I jj^.L^'lII (J ^ CxjL^ JL^Ij^^I oJiJt (j^ /1 j a1 .~.JLjjCI 

4-LajVl cilij ♦ 4 <tl j, C. I jj-uajJ! j^lj) iZju^ L:r^^ 

«* «« «• 

^ J j ^ cHj^Lj jujLmcjxJI ^ ^ cij^L-LdU 

(^jLj Lof^ ^ IjLA^ ^ (J^J c3^ ***((1-01-013)) jjJu CjWI 

%« «% 

♦ cjVT VI (jj-A (-« i4i.t!I fL,\ if7LL< IIL) _ cjLjuI^LII ^jl ((CjjI^LsJ)) 4j 

^_ylLll 4— j—cJulII 1 i ^jl_ cuIj j_^_L3Lj(J! ^\3o* _ )o\3^ cjjISoj 

4-ui^^.«4-iiJL 1 4^LijuaJI ^l£LdVl ^_j-t.^) L)^ ^ ~ 4^jJi 1 tf ^11 _ 

*• ' 

♦ CjLjl^a->J 1^ CjLjLjJJI (JILo 4.jdajj-^lli^l CjIjj). <^*it! 

idlVl lIjIjIjlIJI^ Cjlj|^_lJ>Jl jLiTfC-i^ > Jl 

.^LjlII 5jj-lo 4 <*v ja 4 jl ol^ 

djLulSJI 4-l^j A t“«A,*i ^ 1 13UL \ (jl i jl^ (_^1 I (j^ 

1 ^ ‘ ^ C^L^ (jf CjJL%J ^ jl i JL^Vt I Iju^ j 

L^jl^LIo J4^JJ LAjjJlSjo 3^ i 1 ^ < M A*i 4_:^jj jl 1 ^ < drt i ^LciiZLx-ul jl 

fjy^ In III 4^l.tluj jJb ^ i>»♦“ 11 ^j^LSDI jru 4^1 Mi“iill^ «4^|jJI 

mm 

(jj^-StJl ljuk JL<lj VI ^JuLi ^ 4Jt^.jXt 5_^_Sl3 ul^ <-iJLl3 t ^1 »U 

- ^ j ^tt-J <t jJ 

^LvV u.,iJ ((Newton ((Kepler ((Galileo ^IjlLw)) (jj 

Luaj) (-djLti JL^ t4^^£Lll jJbl^IaJl J, j(_y}3 CjLn^^Ljpl 

^qJ-C. 4__i _t^lj jpo ( ^ ) “3 (j-^^ J__•JI 5jij^.. 4^ 4JL*v j_ a 

4 «- j i LaJI "if) (jj)) '.(Jl—^ 1 4ju^ 4 jjJi j^t^C, (_^ 3^1 JL:^ (jc. cl)Ltal3lj^l 

(jia-uj (■(tlfs 4JiiIl 4 3,3j i iijS Vji ^j-11 ^ L^ 4 4 (j^^ V 

ci)Lii!iJLl (jyj^ 4 jIj^£Loj (CjLul^Lj^I 4jiij c^jpSLo . L^ < a (jiAll (j^-^ll (_dj^^oJI 
^ ^ ^ ^ I! V Ch^ 4.pij-uju^l ^ISLi-aVt (2)^ La^ 

* (( 4 <v i A 4jbllL4 t, In I Vlj 4o| ^ iij^fj 4-4Ji^ L^ 4 ^ 


T«6l^» Jl Id 


^ i 4 j «ltJl 3jijjij| JL^ ^4-1^ < f<11 jjXi" 11 (j| 

;^jJlj mechanicism ^V1 c^juo liUju V^5t-« aU^I ^j 

4_^lj physicalism ^1 ^jLiiJl ^ jLa< 

.(^pajVlj frL^-caJl tijJjtJ La ‘litj-uljJl 

(jL^ ‘ “‘ LJIi>^^ L7^ Oji-LJi tjSldl! 3^L4 4 4 4 « u duL^ 

*» 

\\ • . ,.lj '4 j j ila j-A^uutj ^JlS 4.£^^..9«]1 lLUj 

;^JlJ (jj—^ CxjL^ ^_yjJI t4. tlrJl frijj La JjaI^. 4 j_ylc, dJUujJll jl^Vl ^jja j j^tl 

ft ^ 

5j^_ud LAjjjJLjal 4^^jj t«4_^Vl)) (jl Jl^ .^_yu3m 4-:^i 

•a M «a 

•fi 

V lj-«l ^jll^ 1 juk (j! Lr^ 4-^ lag/a jlS^I ol j dut^ t4_i^flj^,j^l 

4S^^.>J1 dJui!b ^p9 LiUj i I 4 I SjjJL:^ Cr^ 4 ^^L>«j 

<L-4ji^ll j^Kl/a j^Vl CT^ LajI i <41 m l iili jj **^>4-) 

i4_pJ! (d)LijiSJIj 4 <^L^I <d)l jl 4 .* 1 Ij I ^ (^f J J I« rt*! ^ <”(<? n -vl , 1 pfl ^ 

«* •« ' 

.((Vitalism ^i^)) J( ^cilxL^aja 4„ila4 dL>tj ^jLuaJll 4 ^^l>JI ^Jubj 

^L%j j <U ^4!^ 4 jjJL>JI jjj^ 4.^4H ((^ jlj!L->.)) dLa 

.. ^1 ((4.GL^)) Jlj 4-^V! Ln^La SLl^hII (d)l^ ji udl (j-u 


jJl <.S»-jJl ^ ^JL?^ cr^l wCartesianism J1 (-^jua Ja-s>j ^L^l 

^ •* 

jLAjjl llUj jjl <±.tJ La ^ .<(4j^i ^L^VI)) ((La Mettrie oj-^ 

^1 jLu t l^Ullj 4_>.^^ 44i^Lj->Ji (_4 ajlI 

*• «• 

JL^ j-Jm-C. ^^IJ1]| <,^4^IjI frlj 4 g-L^ ^ All <diVL:%.ja (.lLIj djj 

(JijLjl^VI I JlA ‘ i j-:^jJj-^l ^JLaB-4a <ijLji_^l ^yC. 

wm M 

4 ,4 u4^i.lll ^1 j)r .>U La lLU j (1X9^ ^ JL^J ... l^Ll) iyu^ Jo. 

(jr^^ (jr^! L)^ (jy^ ^(jJI^T ^ jV 

,yjui^ a_4.^1jJ) QjiSrxC. 


«a^jsi)>jijUfc4i» 

ifyuo^^ ijju^ j_4-uLiJl Lj>^^ Lr^ (djjLcu 4^^^ 

Johannes Muller jJj-a Ll>.^ oLG ^_^jJI Jj"( %i\ 4_gLj.oJ1 l-xaIU J_t_3 jj dGL^ 
yA j-lmc. ^^LtJI Cy^ (dl.jnl^LJI (J jo o ^Lc. jJtj ^) AoA A * 1 j 










t(jjl itU ^c^j^cuTJt j.,^a.rtJl^ $;Lua_cV) lJuUo^ ^«Jic 

4jLLj1j Ii-L.L,> (^AVT .\A’T) Justus von Liebig J ^jjJa ^ilL-mjj)) 

.{(inductivism)) jUalw ic.j>Lll ^jLoii! 

«Emil De Bois Reymond wUj-c£j _ ((Herman Helmholtz jJLlj. 4 .^U 

Lol .((Mathias Schleiden j.l-iIA. «Emst Briieke c-jjujJwj 

m 

J^u JjVl ^.^1 f.Jj Jju {J,\ A'AO aLc. ^I^>. Cilju «U5j)aAll 4^ljJI 

«* ' 

((Carl Ludwig - (JjL^)) ^^La-oiLj eiulSlii - u>-^ (-Jijla) 

b» j^t >L3 ...((Jacques Loeb (-jj^ (JJLvm^ ((Julius Sachs (j^lj 

JLdij . ^LUxcVl (-Axilla ^ (JLae^ 4, oLoLg 

5j!j^ ,Mau i ^Luujj.^ qa ((Claude Bernard 4juaj^ ((jJlIj^ol aw 

uLaLol JLaA ((Juj.4^ - ^(j^Luxo i^\ ^jfA LJLi* 

*• tm 

<LaLi!all] ^j^jJalu c^LuxcVl ^jC. 

4_j1^I CjL^I ^L:>e_>a 1 a^\ n7( cl>JU>.| .1 S a ((^jL_djil/» LaI .^_y4 

(j!^ i L^L^ L^Lal^ (.uLLi^t ^ju!^t3 
3j-^ jL^j .4 jj^ 1> oLacILo jl L^L^ LqjI juJLciJt citLjuJi 

(JIjVI ^<w^>.LaE.ij (j-oLa^ ((^)Jlb^^..»Jl„A)) 

,(5v <0 (^jJI ^-.4^1 1 jLuVl 4-4 jIA1I 1 A L^ Ly**^ 

^1 ((jJLjJI)) jjl IjILijj jjlj ((4 jjjP^ l^laujj jjl 

dJL^I ^Jae.m jl 3 (iUi jlLq . Residuc (((34^* oj-^ Cy^ 

auiuAjLlt (jij!3i->oVf ^jla ^L^lxlt aJidl 
(LoLoj (JIjjL^ 4_L.aj3j.^t 4uufjjJLl ciJUj L^Ia 

4-i-uljj (jjo ^15K4.~d.i L^j .ttiVL j^t m»H BjLjt ^_y2 V| o 

i4-j^;P>Jl (Jl^LtLcadL Lo^ 4_:wlJLcuIl ^J_A CxJa^:^ .^auoLiJI ^^LJl 

aJlf.l 11 a^L-adl jLuajI (jA jl>.^ ^ 

«iLia.j5>i.ll ((4 j^.^h ctAtll djl^jilL)) ^IjjJi 4jjj jjsljjj ^ L« 
^ ^bAjL^. uaiV (jj a. Sjj^i. <aJi ^1 (JLilLaJLjLll 

1 4_4jL^ La ^ i 1 5 ^ ^jC. U 1. ^,1 J.1 ■:» 7u I^..4^-4J ^ (( 4 jj_^ 

L.u3j( (JLuL^ ... Jij ((^L^LlaJI)) (JlLo J A j 1 A) 



?«6l^» Jl ^yjjin U> 


ijjA <1cLus Lq 4jl ♦ 4 < <> n!> jJl^JL I «a dt!^ < 

c> oLscJj-i^kJ ^,5^ L7~^ Ijij"<^ J|3>J ^ <LiJ3Ll>J) (—dLuajI 

jJI^< /.111 i-<i_j5iUI L)^ {Jg i tu .(j^LjuaJL) 

Ur 

i^LLJj ^ cjI ^ :<jIj j ^ jJI jL^iJS LJi ((Wilhelm Ostwald 

^ ^L^ JlaiJ^ # ^JLll 4jtia^ ^Leu I JUk ^Lulu (( Lju I ^cJ 

^ Lh^ ^ ^ (^b ^>0 

J_uj V ^^J _!l ((4^1JUil)) tia^ a \'m. A Sj-dJI)) JfxiJ 4JuA JIau^LuiI 

If 

4_JL-^c. 1 duujjl (^jdi - (^A^0) ((Wilhelm Roux jj ^l^lj)) ^1 4j£. 

:j_^ JJ-LalJl cX-} cr-^l 4_lrK^i?i ^<u1aj 

.((^Uoil ^ ^ -3fc-LU 

ol-iiq^l j j < “ ((^ilo)) ^iLxua^ ^jja (( L2lju>iJ))^^it^I ((4.^^)^» JAaI 

. 1^ jj^N'w NAVY a.1 ^ ^ Aj .1 A jj » 1 t ajjb'wll 

«• ' ■» 

l^juJL^t Lftl^ C)lj_ji3 ^IaJI Lo LX^J 4 it^ilaJi 

cjL_jL 4-*J1 ^-<4^ >» (Jd>^ o^ ui SjLi t .((djIjjiJl A^j.^ 

<^i I< »l ^^\ Cjl^^iiilJI oJJb 4JL>.L^ ...diljjiil L^lJuJltl 4j« jjiiItlII 

.((^j.a_Luiu b-^Lf *‘LT^ ol^itjJI o'jJb b^ ^ 4-^Llaiij ,V^ b-^ 4^lj 

bj<t b^ CjLqJ^ b) ^ 4 jL3ej^ ((bj-'^dJ ~ ~ Oi 

.^^-U-uilJIJ b® 4JJ^ J 1^] b®J 

^aJbjjLjv) (Jj tb^b^^-iAll •^"tTi A (bljjJl 4j^Ab jL5lb.Vl b^ 

^L_c, j-Aj t((Rodolf Kolliker lJiJjjj)) ^ j q^* } <^1 

Ji b' cr^i j <« 

4ilr I lt^J ’djjjl^^^H b®) 0^3 A i^ti 

lIjI^lI (JLiIlaM^o^V! (4lbej 4^1^^ 4jl ar jj^lri*!)! b^ ^ AA^ 

jJ:>.lj 4 a^**( tAj 4-^1?i/»*a djL£j_>. ^cIujJ b^ jy l4jij-Al b®J »j-j«-lll 

M * M 

Jiluj 4 j<n( r^l LM-^i 3-^3 i gj*4 ^ a £Ljtbj iSljjJI 

♦ (((Jj^ JUU ^:LjtjVl bl b® CjLujuaJi b^ 

llILlA bi 

bk* ? f-* OJ-^ (JjL^)) dtlb^^ ^Lc. CjI tt i^"> b^T c-< AJ—A 

^ju 5 j_£ bJLlA)): Jj-Sf ->> ^ AAl) ((Karl Wilhelm von Niegeli 





4-lL^I StjjJI ol^ Cy^J .<(4^^^-^>JI ^\ t^W 

IM 

t((E. Strasburger 1 <»» oLIi:>->La ^j-a 

CjL-^j_»> jL.uui.-jjI ^I)) _ dJ i^uj_>. Cu£jJi ijJlj cIjL j ill ^aJLc .iljj J—>>1 

-rtd ^ • tl CjVI «li ^Ld-jji 4—iLg-JU jjLoj 4-iij^j£:ij ^alo eljLj£^j:^l 

(JLLjjL ID ^ L^^ ^Lj-aJjtJI 4-jaj-djxJJ 4.^_dL:9e-ua 4-g. 1 i,ln ^I ^Ju^j 

^1 ijlaTT.jj ^ Dj - J ^ g.Vj' 6 ^ ♦ <Lj A. .^loLjL ^ ^ *4 ciJJjJj iBjUll 

.^^LloVI (jr^ j. ' n dT) ^ ^ju>Jlj a^LLaJI ^C^Ltjj-uaj 

l^Ji^>-V ((A^j^n Jl ^Jjuo 4^1 j ^jjjaj _ 4L>^ ^ La _ CjL£jj>JL^ 

^j-a jb V jl iBrowiiian motion LaI a-^iij aj^Lj^ILuuJI (_y3 

i Iri i 4^!La I jla^ I A djLd^jlJI Jj-uaj jJI JJk « La 

*• 

. La^l.^ 4jjij£i^ 4.pl.L>Jl L-u-AiJLa <-^L%juo 1 ^aJbjjJb jI jL/a 
^ju^ ^jldjjCLj La, 1 ]f. ^joL^ (J^ i uj j! CtTBjtl I j-uukiull t a * x^? ^1 

j_A)> j)ja jJiSJ jja.l^ «F* Mieseher j-Ji^)) ^LlJI ^j^jaj Lajux^ i(_jLija>.yi 4^ac. 
^1 4j^ (jr^ t-ulc i ) Al^ ^Lc, 4^j-l]| ^jjsLaJvVI (_aLuIil^l ^jjj (( His 

»4j^Ij aj I ulj 4^il>iJI ^Liuidjl <.L)I JL>>I 4j_%jil 4-^Vl 4A-^jJI ^j.a>p>Jl 4a 

^l£j xCjIjlIL jJb aJsLutl^l a-uA-Al aJL i^jc. ojL^ ,jl^ _ (jla 4j-Ij _«jjTuxa)) jl^ 

\j^ 4_a-uxL>Jl JjaljJiJI ^1 <-L)L>-)) ^jlc.1 JloI j . 4jdj^juiiJ 4 j” > <.*11 j 

(JZjLjjL^j^)) a\ a—x.«iU ^aj-Sfc.L 4jjfjjJI ^jol-a >>^1 CjLj^Ld L^ Mt it t il 1^ ^ tlaiT 

(juaj Ij-^ LajLir. ^jl>J1j jJj»u>JI 4jjjuaj <ijJll .cjLjjVI Lajjj ((Nucleins 

^juu-j^ljj)) ^^a-UII 4 a < <>l (.jJljlII «iUL1 CjL^-uui-S l.iu,.».ja Lcjj ^jl)) ^jia a 

^ i f. ^ r*) 

<julj-jtl!l ^_y^ La-» ^xuol ^Ul M ^ I jj ^ ^Bfanchipus 

^ jJjLstlJl 1 jiA jl 4Artemia L-ajjjl)) a^u\ ^lu^j 4 IUJI £>1a, xj^jjL^I 

^ La.^-iui ta j.^ ^ - 4.^i£^.juiJI aLuajSJI Ax^s\-scjj - aLjxjiv^l j\j..aj^,j.All 

j.^G 4><jj^l ^LIjlIIj (JUJ.J - ((Sachs (ju^lj)> 

j£: i^\ 4jjJ jl JL^ ^ - jijtJlJlj j..aiJI 4-alL>Jll 4-u^jL^I (Jj»1j_a]I 

4_ c.jZLa CjIj^sI _J j—^ L^LaJ 4_dilLiJLl 4_^L^I ^1j_j'^1 aJiA L_xiuj cJxj^)) :jJlJ_iuiJl 

.((SaljjJij «^Lllj rj‘^11 jja 4f)Laila Cxj>< ( I^jjjjJ jja ^a^j-H ^ 


(> 


^m f,\X\ tjlojjl : lj,<ij*jl ) 



?«6L^» Jl lo 


1 jJLae_/0 (j^jljJll (JluL^ 

' M 

:4.^UlVl - 1 ^ "i 11 1 ^,,4„Lulj^ ((4jj^Jfki!i 4_iuijJL^ ^IjlIL£.VI 

cjL^uL»j ^ ((Wilhelm Roux jj ^ci^l^)) 1 ^ »<4 fjll\ (Entwicklungsmechanik 

J“*-^ 4jUL4J CjuL^ 4_1jvVI ^ciil jjyj^ 4_-(_ujjJll gj 'J ^ ^j-uLUJI 
^jJl (L^Lr^l ^jLoXI ^"(1,1 4..^..^1^ 

- ((JJ» JL^i <■<(<> JL^j * LuiUlj 4 aI«. 7(.U ^o^-jaLcTtAl 

^ *■ ^ f. 

L7^ L>^ - ((Hans Driesch JJjU)) ^clc ^ "t n L-uaJI 

^jLo Jl^ i4-_J^l c-t^JUa j3LJlLc. 1 ^_y£> IjJLuiliJ 

*a «* 

(Jj-stJLll IjUk (JlijL>. JLaJj .(—djlalLo ((^_yjLj^)) ^_yJ| A ((^T)) 1^ ^Jj_5eJ(JI 

•ft 

13 Ti i.g.Q (j\jUUL3^ f^\ (j^I(_lL>JI Jjjd lA iiidl ^Ji4^ ^ ajSLol l_4jU£ 

«• - 

^ Ijf Ji£X>>^k^ (4-ll^Jl ;^jLp>^ 

^1 i,»^(a (J^ ^ftjJL-uJl 1 rt iln 

.(Jjol^ iy^ LiiuG 4 jjIjlII 1^ M^iid j.*.i ^I ^j|j 

*• 

jJj _ aJlje-Lll 4 ( 3 j^.( aK ill t 3 L-xXduljJll <.-<3^1 

4* 

3jLc, <3j -l^laLse-^^j 

42/lJLj>.V 1 J ^ ^ j ^11 Cj1_lL«_xJIj 4, j t lU CjLuL^I 

. L^Li I {jbjjujuJu Reductional Physicalists 


(Vitalists) 


31 f. Ju iiuLA ^ 1 I 31-J^>«-11 ^ J i <i.37) aJlSluiL^ (JlxJ 

?r > ^ ^ (JIajL^ ui^ t-uLlli ^Jl^ Lt^I «»»H 

>-“ j-3jj . ^AY* ^Lc. J-AJ L^^J_^1 ^ cp^i-Lc. J-jl>o 

^_^1 tliLjlj—j—>*Jlj CjLjI jJLII ^_;,_<_uj1j ^ Ira t <j lL*^ <j j 

«« 

.3^LI,I^ 4_J.J>J1 lUjLuLSLII (j\J J ^JULJ 31.r.VI 

^J] naturalists j; 1^H .4a3^ j3 H c^juo jj-^ 

4^ 1^ < 1 p <>> a 1 > /a l^^ljar-^ <3Lij>tJI a • j I tt p d*V ^ * ijij-iAJ 

^ ,i^lc (^li^ - 4 j <>> t.rtl.1 (JIjLuISLII 4_^T <1>^ - ((c1jjI£^J» 

4-^l.j "kH 4u_ujjJL1 l^\ L^-^1 t^ 1 j 3Ll;}-^ ^1 




(j\^L_j->JI lJi- 2 !j-« cUjLu J-ilj 

oLJU_jl 1I)) '(jL-t (K^ L>^ j,.,fl f jfl (jL^ 

Liiajl ^ 4->jil*> cjIj 4£^.x>Ji 

4.j->JI CjIJjISLII (y^ LLtiarttl oj ^.m.tj ^ La ^ja 

CjLL^I Jl-Ljjujl 4.DIj 4-Lfl.i^'> CjLLla 3jmj 

LLxia-^l dJJb Cuji£^ tl 

^^^^LoILaI 1 j 3 ^j O^Llj^JI 1 (jl jl t4 ^_yu3jLjLjo q^*} Cj^ 

4 jThtl CjLuISUI jjf 3j^ld (jjlc, y^J > iSLrtil ijuajaUtil (j^LuaiJI 

< rtj^~lt 4 ^-ivjJLl 4 j1)LaJI cflJlj y^JJ t(^»ij JLrtTill ^ CjI j 

,(4 A.ua.kU 4i>>j^l j^Ioj Li^) directed adaptability 

c,4AJ a 3j^_uo l^Loij 4-i.3j3 j 3,11 4 rtLi -^1 CjI ia^LIII ^Jl^ Caa-»-^3 

^JSj 3 i \ la^ c>^ 4jla^ jJll L,«.~ 11 1 JUb (J I (_yi^ ‘ 4^ Lt^d I 

^ 4% «« 

cjUjISJI 5L*5tU 33-J.4U (y^\ ijy^yhu 4jj5£^.j^I 

^ 44 * 44 

L^ocjxij ljl“ uj ((4^Li^I)) jl.t-tTu ^t JL^ «.. i^<r ^jjLdlju 

4 * ' 44 

(j^ * 4 «AL^..t<01 4-d <4 'lOt aJJt 4-^1 ^iir<,dj La 

44 ‘ 

((Lenoir jl^jJx ^ ^ jl r (3^^1 j-* i L-^Llj 

f 

1 j-i. i ttij (JijLiL^Ajl j a\ iteleomcchanists 

jJj.yjii 4IL(^^Ll<3 ^JLC j^jja ^^ Lr^ 

3^1 3^pL) Lib^ j7(j 4 j 3L> /,11 Lji un 3li dJL^-d . 4 I '^tl 4.ju3-jj-dl 

^^LlJl ^L^ ^ “(, W^ • i^Lc. jLitA ^jj-^Lj (jj. j 'v^ 3-^j 4_fl_i»u^(L-3 

jl ((^-i^J(^» ^llLal j^jja 4...i3jj-j^tl 4_4^) (Jl)l_(jr^ *^JL! j ^1 (j) . ..j.unC 

, LIs^jibLa ^ ((Cj-fJ^)) jl ((^jjui^lj)) 
CjjJ_^ (3^ JlLo 3.^1 <0 4^j^^ OjL^ 4,^1 j ->4ii 4 j *4 (^Lclt V 

.2 l^I 3jydJ ^^1 SU^oUJl ^ 1^1 Jj ^luJ\ u>^t 

4((^^^» j 1 ^ c. ^1 ((jjLILk)) ^ i^r 4 _l3j 3^(^I jLud L^^Ldjt CxjL^ 

j_<bU^ y$ (jlj iSliT VI yJb La 4jj_2_a jlj_i^L jijLaj CxjL^ 

.((4-^j_^ ^L^ 3^1_4)) L^Lj ^J^lSJL Ljb^ j f« 33l \ ^t! 

4-x3£^..j^t ^OdC-lj^-joU La Ji.L.3 1 _ 


.(^^1) «Kant ojl^» L^j. JjflU Zweckmassig keit 4_uLiJl ^l\lJj (♦) 


iil <«/>J 


(>LW^» 







?«6L^» Jl lo 


1 ^ j <?l^ < a j, j,.x, t<L-<ii Aj jJL-^Lj I L Ij^L^ i4_-ijVlj 

Cr^ - (j| ^1 ^ j CjVjLsc^ 

. 4^L(^L^Iua 4 jjJ^ ^ Jl2j V - 

3jLjo ((3l^ >JI)) ^Lj_3 1^ (3-^J~^ ^L? ^ ^-^33 

jl ^oj-uI L^jlii lj)3llol t—»l 4.xdL^ 

SLpJI ^j! ^i/o 3dJ^ cr^J ^L>Jl^) State 4JL>. j^Ijj 

(jjj,rtj}.^l L 4 IC. c—tJLStjg O^ J-J^n «4 -u3Lv 3^)) (j“4^ 

' •* M 

Lebens c^lj^ j. i 1 jJ: L^j)j_:^j_j IjjLj cjLaJ 4 3j_3J1 llUj »1 ^ <»! 

«* 

.((elan vitale Jl3^ jM:?!»j «Entelechie ^,/V(j.lu‘)l ))5 tkraft 
oJL^ Ijl I—*a (j-f JlII tiilljj «J ;jl ^Ju_:>Jl 

cjjljvj SLpJI ;j\ ^jjLAjjij ^jjjJl teleologists t3^( 

iS3^ i^x.i 4_}_>.Li 3/* lJ 

a^I ^1 2uH>Jt oLi^KJI ^ 


4 M 


^Ijj <(4.-u-AJ)> y\ «4 j iti rtj)» 

psycho l 3 .m^rlcisiTi 4j iti c, i ajuqI j ^h< i^ LT^ 

.psychovitalism 4.u«i3lJl ^LpJl 

^LpJl 3 JuJLjiu< j-1^ CjI.^ 4j^ 3j^ 

i JL^ (1)^ ^ 1-6 JUu L^j ^ ■,t,4i.,C- ^Li-uJl (jt>-3Jt cLau_uljl JlLoj (3j_3Ji dJL6 4 t j ila 

illiquid >IjL- o-*^i) J-aUJl 

lV* 44^i^^.j>Jl ((^33^^ 4_ujLv)) lJu^ J^J-^ 

j j 4-^ . L^l-Ifc A JU jL->o ((^Ljium)) t~*l -*.1 U . I 

•* 

t jSjLJl ^^1 ^^IjJl ^ <.u-;^1 (-^1 (H.Ij 3jlj^_>J1 (-iLJjl-Sij iJJ-IfLi4 

?S 

w>- t"u»tL4 <S3 (J—4ftLtJl ( 3..JjjLlJ 1I I jL-6 ^L-^U3J L>^ 

1 \ j-t*?! 3jju-jJaJLj (2>^ ^ 3 -^ iSkl^Ea < 1 <^^*1 <«>q Vj 

_iLlVI ^ t-j,j!nJI ^c-JLilJI (jl—^ <(JLj—II ^J..Li ia ♦ 4 « j-il^l 1 ^Ij^ ^Lc 

(j>oLiJI (j>3Jl (j^ o^L-c. (^jdl] ((J. F. Blumenbach ^li-Lo 

spontaneous ^^^ 1- 3ht l ^ (3.1 11 (j^ _tlaLtf "i 1 uLj ( I“ 

^Ul ljufc j-jIuu (jL^ ...(mutability j j^U~U 4^LaJIj djjIjSJlj * generation 

(.dJj 4jLifu 4.J4l«ii 4 -cuIjjJLj I^JLrw lj3j g-^ l^j.<*«i _ 4 j1 3^ (^3 - (^j-l***! 

«* ' ** 




4 J (Jf ^ j.j i..«4jj.jj>Ji 3^_^l)) 3^^SLd 
(J^.i.aJ 1 lLlSV i3j£Lail ^JlA ^^-jJ>j ^ ut 


.((Johannes Muller 

J-UI.C ^jj/jLi-uJl ^jjn o3j-^ jIjlJLcI 

^ 4-j.(" m 1 4r<..o c^L^tJLdf ^Luax.Vl c-ojUbj ^L^ic. ^.ui c ^j.^l!i)l 

Cy^ 4_Loi ^^joj 1 Inrt *< 'TfLji JId (^jJl c-< A^nli lLUj 

*« 

((J. Hunter^*<JL a» oULl^(-iUj - ^A**^ ^ Alc, ^j-oLlII 

fiLjjjlSujJI jL^ L)^ <i*:«j-^ L-U4JJ-3 •• • L4 ^ ((J. C. Prichard jjlSo^wj 
SjLlaII 5L^Lfl_fl ,j^ ^ o-®Li^ Cartesianism 

^LIjI L^jiiLoj (3*^ .(,-3ixH i^A Iufl< a.jxjjJt ^><11 

(.[ g-Vi c-ojUbj ^LqJ-CJ «;L^VI i^jjC 4^j-4-:se-j0^ Montpellier 4 j-jl 4.^jJLja 
(jr^i • ((X. F. Bichat cjUu-u)) ^LtJI Lil) ^a^Lpdl (..< ^tl\.A ^3ri» a 

jJ!La 4 _^jJj_lui3 cjLc.^ju 3 j-i« 4-4 uj 1 jj VUi ((Claude Bernard 

- 4^Lij%iI LIajIjljO 4.<.ii3.i j-px.1 (^jJI ciuLLaj 

^In«_ a _ B itiiJj (Jj^ {3i_t<_-(-(bjJLl ijufc jLSLal (jia-a_^ ^ 

.4.^1^::^ (jiaJU L)^ ((iji.^jL4V))Jl 

CjLj^jJ 4_^l_i.j>JI c-< A.J-.4 4_j A iJj ;^jJI ^^yJt L-^U.) OuL^ 

4_jJ^U ^xlnr jJjl (jLSj ♦ tf!jL<!u~tj| CjVLaB_4 

^ ^Lc. ^U) c-u,(L3 ^L;-<w^ jjbj ((Georg Ernst Stahl r-4.4Ui\jl 

t ^ <( ^ )> 4j^JojU IJL^ L^ ali C ^jLujJI 

djlSjal (3^-5 4-^1 jjt U Lrt ij-a 4 ^ L4JjJj 

. ((4 jllLu ajO )) 4-lju )Juo (_>L9e..udl a tLaj 

.V • T •* 

jLuj (^jJi 3 jl>- jjfe LuU,( ^Llil c!iac.L^I 

^ *• k» 

< J1 ^ developmental biology 

«« M «• * 

^cIaJI I.X^ ^^ULILJlII ^-i.it^l (±.t-^ i ^j.j1 (Jj->- lU“^^ 

(4ni..<v lj3 tPreformation ^t.211 ;> iS-^^ 

^Ldl ^.444 -X ^ 4-jJxjL^I 4_il>Jl ^Lj L^L^-ual 

^ULVI jjLuiill 1 JIaaIL-uI CjLqiSUl uj-j^^ju ^ Cr^iU (*) 

• L^^j^LaJul ^Ul ((Cj^j;t£j)> Jl ^1 




?«6l^» Jl i^Vao Lo 


^ * il “< ~ tl 4^1^ < > ^_^LiLll .dJI i^jLj I >a I.ij A_ 

Laji^-^Io ^ <.<i,^^tl f.VjL^a-c. \ ^1 t A n 1 i((6pig6ncsis 

^L^. ^j-1^.1 1 o.vir. * Wo^ ^Lc. ^Ijj ^ -5>^j L-^ o-^ WjI 

SjiLoJ 4-Lb^j ((Casper Friedrich Wolf <.(l£)> 2Li>.Vl 

^jL_ij ijl 4j jlj V (jL-^ t(((-^Lt_ill ^jiifcJlil)) l.,^i^ A l)^^J 
Sj j* 4lIiSL!l (ilij ^ ^11 (J^LjlII dUjLl 1 j <ilf 

,(j\jLji jJLj ^1 - 4 -j..4^ ^I>I 4-u3l_^1 

»((Vie essentialis SLjkJI ^1 J^LaJI 1 

^ 5 < - 

dJLJj o^J J- Blumenbach ^L_^jJij)> j-a ULc. ^jl jl-jU 

4-^jj 4 .jJlx^^ ^->^J l-^l/O VjLj jJ^LjJI 

1 jl (Jj .. d 4 ^U-J > ^CjuiL^iJI jjjJLj 

LaLq-uj! JL^J JuJu^eZJIj jJjI^JLI! Cjljld r i4_i£, ^l-dl 

->>^i ^-*^1 ^1 J:* .((iiisus formativus JjSLjJJI 3^i) 

(^ 1.1 g^Vlj irritability ^LtAj^U <^1^1 SLij>dl pLaj^I LiJjLJy3 
aA ^ \ 4 ^ *4 ^>^.t.rJI jujuui ((^L^dd^jj)) (jL^ jLnij iSensibility 

LaJlALuuJ oLJLq^ C?-^ Lr^ - C<* ^ 

i (g *j^ (j^ 4_ua-AL^ 4 J 4 ,i..,«.ii f !Lj ^ « ■ »“ L^ LiijJU Vj 

((Naturphilosophie 2^>j .Utl ZU-tuUH)) ^ ^ imI i ^UVl 4-i.cuinJI 
^^LlJI (jitLjjLj 4_c.Lp{j ((J. W. F. Schelling ^dJL!u)> djjla 

<~d ^ < ..1 All LjqI .((4-^i.ddj^..^Ll^l 4^1 .^^ti)) Qjsi jL-t^dllj (jL^ 

((Wolff c-oij-^)) I (JL-4 -cI L^ C*a Mill 4, xIa-jJI 

*« 

^ ^ ^ & 
jJi^T a J Sjj. J^ 11 |jlx^a-A !jL^ CajL^ jLd^ ((^j_d)) ^^AJULt ^2ha ^ ((^LiJ^jJj»j 

4jU ((^jjs)) JLojj . 4j (id^^Lru-d a A. ..14 L^Jjt 

•• 

(^jJi - ((^J^)) (jl j| tUlLLb (jl^ IJlA t((^_^ fllf 

^LjlII (J1 tr\ ^ (^JL>>I c-u-m Jl^ “- aLi_jL(3 JLLa ■»lij 

(jr*! C3A>:? < at . » (JIiUjKJI J>»t3 -C^J Cr*-:f-*^' 

d ^ 4 £LLo < JLiJLaJj 

4^ 5Lij>JI)) : jl.«. ,<"i (j-a ((^j-«» (3-3-^^ *4 ^Lj 3 J allj 4 _j_ju»L^1 




^JL^t I*j ^ a 1 i 4 ^1 j ((CjI-4.j 

- 4-^1 rt ((Lebenskraft 5Li^>Jl 5j3)) j-Aj aj^jja)) 4»/ojl^ 

L>^ 4,j.x^lr, 4-tfCr^ ^LSJi f^\ 

* .gTcU ^_ya L^>a..V4 aJbc-c^l CjI ji-uoiLdliJ 1 ciJJj 

•« 

^■fc ^ j..i I u..Jn L^ Jij-jua-SJll 0^ <((2rSH^-d CjVjLsc-a Ij—jJL^ ^1 

L>^ Cj^-cm ^ 4 a >iiJI iOLulSlil 

LqLqj 4_:>«JLuaJI otjuJLaliJi f^jjA IjJlc. JUdJ^ t(( 

’ MM 

oiji-j t.u. a7) ^ la t > ^c^jLSLIj i^VI i-^JI 4j^Jaj ^\..a li 

oL^JtJ '>’ ji j I o fl" ! i ^1 f^jja IjJlSL^-Io ^ - ciiljul 4.J 7 ^jJ 

CajLI^ i«.iiJj ^.Ic. ^Lju^ ^Ijut I ^ *>-V (**« A <^ii-< *CI 4 j^ 

%• 

wDriesch jlil i^JlIlXl ^Jij t<»»4 <>oVjL^:^ a 

^ «^i tf*. ^jLijI CjiX" Cy^ x ~******^^ <iJ1j1^.xa*i II Jij . 

^^ulojuJI JX/O 4^^^j) j iH J>-i «*ii.tf*> ((4,.j Jl j>,-ar .C 

(_^iajLJj ijjllilJlj ^lajj—ai TJ! Ju jL-ae-IlJ 1 j <4 j.Ij .1 t_j-j-^l^^-jJI ^_y3l jJl 

:4JlIa>>^kjQ ^JU^! cdJj (JiLd 4, j <<!■■<?< 11 

LlLL^I Lai^ cZjLjIHS^ (jyjQ (Sj“^ CjI j J-4^ ^j[2ll (^jIuSkIu La 

^1 ...((Entlechic));4-c ^^1! 4l^K ((^.iij^tl ^-oUj^L) OLlC. 

1 an ^JL>^ 4 rt. jrt '>> ciJljjj (jyJLi >air. juuaIL2j ^ 

J.A|jI\JI ciilj 4 iL.A .jJr> xJLj ij) ^ JUd i (((l-A 

« ^jy.r. CjLiLaJLjl^ 

M 

jJL-^l 1JLA <(4,^Lj.J>.» -Jl 3-5->0 tjl jjiLAJljVl 

i^Ld.) l^Ltiu La jL(.< 2 uVI ^L2l^I jLuxojVI 


4^li«i..i > l^-^wL^ c^Lj_uij Jl>>I ^^Ij La^j 4_:kj!j ^ (-JutjubJI 

i ^ <(3Lj—>J t 4_^T)} 4^lSlJ I L-j -w-jJI ^,)L .iil C^l—^ - 1^1 juT - 1—^1 

M 

^ (>o Sjul-lIo-u-a L^f ^_i;3iyi ^ ^L^ ^^1 treductionists 

jl^lIu > cxjL^ L^I jjt 4^Li->J 1 ^L^tJj c..u.fau ciiLubj ♦ ,i,!I 

^jillj tl-jUjl jlJI ijj'^ (p^j-jwjJ^jljVI) i^jL^I cjL^c-judI jjl_c y^ 
teleology of 4^1^11 e^jua <—djjb )jLaJix.l Tt cuL^ 

;jj^ jj-dj ((Immanuel Kant cJK J^U^L) L^Ut -finalism 





t«6Lp» Jl lo 


itcl6oni6ch8.nisni cLuLaJI VI 4.x^jjb4 ^luu^Vse^^ t<LuLu>JI 

^ «■ 

JdLpjl (j^LL>JI a CjLLi^ (jl 1.4^ Lse-tlajj 

.finaiism ULaJI 

(<1^* j I Inti LieJlt VI» 5 JLuiuJ ^^^L>->JI ^jlajLc. JL^ 

M •« 

j^ .a^uji ^1. . j^b i Natural Selection 

L^L^La CxIjlj^j t^l jjlft~ill 

«♦»((^t..i-tli:>.ll c^Lsc^VI 4 ji^J^» t^jjlft*<,ll ^^jJLuJI j. i .<,a,. a!a] ((4^I» 

•« ^ 

<—^l_Ju_lL^I i^A «(jjjl-i)) 1 4 j L^j-* :Haeckel a 


^4_ujL»>. ^ ^‘^1 • f -I <J-^I ^l^^juaJI ^j ^tt^tl c^l V *i)VI 

i jli (JiS,'^. a^Lxdu cxjL^ ^_7^I cjI «4->^VLlo ^L^jjjl)) 

«* •m 

^j-Il ^^^j-*!uJI tijjVI (—dLuiU^VI I jjb ciLH 

*« M ^ *• 


Lufj (jy^J ... ^ ^ A'\'\ _ . ((4 j,,tJaA,.lI.I CjLijISJI (jl^LiJIj (3 i^Ll.>JI 

•• ✓ ✓ 

V 1*1 jiu a^LpJI c-i aIu Jajw ji 3 «selectionism ^LitiuVI)) <-.<(jt 


i^^SLiJI ^^t f u J aj 


i4-^jul Jli] 5^1^ iiaJI JuJLiiu IjjLjljO _ j 

j| t4^i'V,<,u!l 5juju^ CxjL^ , •■ ■>iJ^H i_)L3bILjVI juub aljVjLse^ m? jljj 

4_^juljJL-a »4^1^ <11 ^4.^—^ ^ - (J^^l ijr^ - ^J) CLij—^ial 1—^i 

(J £l\ t3l .^,>1,11 ^ J < >t 4,t JLJJUK ^ ^ > 4 i»VI 0<.:aff, j ,<ol 

4^L^ . 431 j C^jJI . Libi^lSLil tjijlrt3,1l ^ ^L^^JLdJ 

» SLljcJLI ((4_uLl»JI)) af 
*» ^ 


:«mL*)) Jl 

^ JL^ L^jI I Ju i L^LI3-C. I 3j^l^ ^LliijI J « 4-jJj I J TT II)) JJ) ^I JU 

- liII juT - L^l (3^ (((S3Li.>JI (^^jb Lj4)) :j.— j->Jll ^IJ_<uiJLI Vj_3-a4 LjIj-ik 

•* 

i^l iJ5U 

miT ^^LZLII l-tAajI (Jj t4..4 4 .Ia„!I dj^IIJI ^ i^c 

julj 1 L>.L>tj t-. A jL^ _ 3La:>jI yjb I t >.,t ,<u Al / __id . ((4^Li_>ijI)) 

« # M to to to 

M 

;jL^ |3!l 4^j_uiJll ^Vl 4_N \ 4_r>-,rt..S ^ 1—4-4 j —^tlSo 

«* «• 

. Lbjjudjlji-4 L^ 

«4 




<L.iIc ^ jLuuiJljl ^_y^ 4-^1 Vi.^i 4J!cdV La 

\ j->* Laj1.x^( <L£.j»l» 1 4_JaAjLll Ll 5^ ifrL^ 

' m 

L^laj-Sj-u ^-Ijj U^J * Cr^ AI All f <i1jI^ Bj^A^ jIu-d <Jlj 

. 4 aL-^U CjIjJiJXIj ^Jjol^JiJl 4j tjl^juij V JJLC. 
4.J rtjj-j-SLLj^ 3j-5v4jLl_iAll ^In <11 Jyl^^ 3-A (Jjal^_»Jl ^Jjl 

4L .<^^^ i^\ L^Lfcjuot ji.3“^l yjt I t-tjL <^11 jLdJ^ t41 ^*<.4 ^^^1 

l^l£ - «^:i5:p- ^^3 iJ^^ II 4 I.UU ^A-A^l^ionL _ ^1 ^ <rfnj'tr 4*11 

ii^juaJI ij! ‘cO^l 5 aL u 4JjL5e-^ (^1 |akLia( (JaAl^^_*il <>^i Lo Ij-J^ 

♦ 4-l>*II CjLijlSLli 4jtoLui^l cJuLIdjJl 
4 -JjLj (jLj jl 5 **< C Vi JL^UiJ ^_y^:^JLr<JI ji ««-Tr‘<Vl ^^LjJI 

M %« 

5jm ^j£. LqLoj 4 5L-W A ((4ju3L^» 5jLa ^jjh eJjLjj ^4.x>Jl j 4j<>>.#"H oLIjISUI 
5^m o'jjt ^1 jl„5r<c VI jLuj j-^Ac. ^^Ltil ^^ C7^ »4-jj>JI j-^ 

(3-1^1 (.r^^ iSl^—Llt ^jL_>. 5 j^-j:kjJ,1 4-.j^JLJkJI 5jLJL1 j-aj i((|»j^Ljjjj^^)) _J1 
(2)1 C3^3 * * "m" * ‘* I 1 *< 1 jljlj L A-j-a t Kollicker ^ I ^ jlr 

JUJU^ LiL) JL5 j 3 i4^lj^^ (^^)^auLua-^ Ij (jl£^ ^I 

iColloidal chemistry ol^lj^^l (.Vxj^ jJt j-^-ijl L® (jLc.ALxo-aSUI 
electron 4_^j[jJl^yi 4j^)-^_^l ^ j^L ^Lj 4^-J >t.H a 1 g A J^ll (jtju^ 

. W 

U 5.j-5-->JI tij^jLjw La microscopy 

4_j.jui^VIj (4ji^1^I CjI x.<A.»tl 'ijy^3 4 5i7i.^Xl 4jlj^^LA ^«,_i. Cr^ f-j-uall 

AjULL (^a. .<.«>j L^ L^JLiJb JUu ^ Li^Aj ».. 5^ -j id I oLj£^_:^Ij 

l-^.iia aI u^x a iJ^ 4_aJ1£LII aJu^ CliA ,5^1 ^ Cy^-3 jl 4 -juoL^I 

^L^kJl *t A (4ijLA-A 4-5j^,..La ij CjLoJJJLI 1 ^ a .jiALA aj 

(_yA.<.«U La ^yst^ ciJljjft JLJU ^ i(^L(jljJ I L^;p* 3^^ l^)-X4,aAJ 4^|j^jJL)t 

' ^ 

(jl (2 >^Laa La ^3-^3 ^3^ ^ ^ cJ^ (^a“ 1 ^I la^jfc^ iCjl^lj^^JiJI aL-a-^SL 

3-^Lu AJ (j£La-U (j^ ^i—<((4.j...->JI 5 jULI)) 4. A-i*il (J-<i<n-d Jub Cx»o 
(J!l_a 3 -j j * ** } ^>^L]^1 ^1 n _ 5 ju^^^ ji.]Ll 5 (,^^1 j » 53-^ A.U cj1-5 , <^JI 

« ill *jLL» L^J ^^I macromolecules «4 -a 5r. «;atl oLSu^-^L) 

M ft* 

(_yaJI L^lb Sj-jJLuail CjLji^^-j^Ij CjIj jJl yja (JjSLjj _ LajijJLj _ oLjj}—:^ l 

CjLj.£^^^ (Jjj->o 4^1SLaI (_yLc. (Jjl 0^3 «»4 j^ftll 3-J^ BjLL) I^ja lJlJLIj 


OJL^ 


-aJI oL1»5 




T«Sl^» Jl ijjuu) Lo 


L.>o ^jt LT^i ~ ^ J ^ ^'t ^ ^ j ^ 

5jI_ A (_ 7 -aj _ ^Urea l_LiJj_^l 5 jL^ ~ ^ ATA ^*1—«Wohler 

. L^^JL^a _ 

L^* jh ~ 4 ^ (jl (J^lj-ftJI dJUb clJlj^ 

CjLxjL4-AJI ^.i I.d rt*! IJLJ ^IIj cIj«:Lj jLi) ^jLc .k£. 

f. - <ljjl->- 4 -i^jJ^.^^ *J ^ ^ ^ ^ jjla.t 4 f^j-A ajjj 11 j 4.i,.rvjJj-uatjo] I 

Lki^^ lP! ( 3 *^ L$ f‘ ‘ “ ^ cr^ 4_iLkJl ^ ^ <-<.0.4 (_yk. 

. aJ J|3^ V LlllIi 14^ Lt-u-iJ^ 4 ,l4-ll! Li 1 t^ t ^_^IiJ I 4^ l^ja! I jj)l^ 1 4 ^jja 

3jljJL:w 03^ 4-Jl'ijMI (-lajj <u 1 ^ (J-41jlJ|j 

4 >■ ^ L^ jl.^ Ml*l <<|VI ^ * J ^ ^ ^ jLt-T I 1^ IrH 11 < tl fl 11 

jjj jj^ I 4 ^iJI (jL^ ^1 J 4 ! r ^IjJL>. ljub lLIjLu Jl^^ aAJL.4 

^Uj-Jl 5^>^Lflj (_yjL 4 JlJl ^ <>> 4 ! ^_^jJl genetics olSj^l ^ 

(_ylc.. LSL«ji Ij-at 4 nl j->.JI ^Al^liJl vi-<u> j j. .1 n't Uj 1 genetic program 

L^lj |jL 6 t j "-J 3^ j A <~ 4 i /I ^ t ^ A ’ _ Lv lU “ 4 - 

Jjjb SjI^I >* ji-l Ij LmI ( 3 ^^ c-aA jL4 334 !^ 3 ^ (_ 7 -)LJ 1 c 1 )Jl>JI 

«• •» 

f ^ 1 

U 3 4Zweckmassigkeit ^LiJl 41 aJ 1)) ((Kant (ji^jl^w 4 jpij 

«■ 4 * 

(jo ^LAJl (jjLpJl (_yJl jLu.t.»VI (3^1 (((jtj,tlri.n (olitJjVl)) |jU4 ^jjo 4^3 j1jJI 
(jLjl^L^j Caa^ 3 _^ IjSLa 3 .(.djSJiJI 4_^1 £LqL ^Liils^L) 4-jaJI 4-(L-j..ii^ll cjLj3SL4 
‘ ^ ~WI 4 1 ^ aLLo 3 Teleology 4 _^LjtIl : 1 aJ^ 4 -^i" j ,a.f 1 c-t-Ailcl ^LiLj—<- u-^j 

(^L^l (Jjo cjLI^I ^3 (>4 ((^ 3 j 1 j)) JI itL^ Anti-selectionism 

(j3_^LlL-t_^l LlLIid '3 ^3—1.4,4 O^^t—jiJ LjjljL^al 

4 * «4 

.<(4j3^^ B^Lq)) 31 4j^^>. 33 ^ L4>3 j < uBI ^LsbjUdulj 

4^1 "(jflU coL^ Li i(ji_L4£^_uiJl CiljLi^ jj 3 Lc t 4 (jL^ 1 jl>.I (j! 3 J 


a JI 


mI 1 




(^i-“ 


(JL-3e-4 (_^1 1 ^ ~(1B >3 ^4.1^JI (J-ab>Jl (j-4 5L_j_>Jl jJkl 3 lo CjJl^I Jl5 4_^Lj_j_^ 1 
J)j 3 Li *^3^,34 IJL4J j-jJLlj ^c^ljJLl oJUb (j| l3 >. ♦ (^4,*j.i,lra!( <ilj 3 L4^ Laj^-^LlLiil 

juJs < 4 1^14 3 -;^ 4-1^3 t L^^ .t*i n,)l (j\^LiLt^i u^*' oLjLj^ 

iM ^ 

^J^ ((3J3^)) Jl-lo ct-^ <J-J t((^l j (43IJ)) (JlL^ 4 _*- 4 —AAj (^3^ <^.1 4 lc. 

•4 44 


(tiLx^yi jL^ 4jLiJ1)) LaLulxs ^j-a :Zweckniassigkcit (*) 







AjLft.b U^ Ji ^ZJ ~ ^ ^ L7^^ 3l—j->JI c^l^ 

1 \\ i>> ^ti jLjljI jLjjL>ij 4 ^Lm j-^ Cy^ Q -^^ i^w (iiArLlI 

. ^ l^*( n _ LiJi juT - CxjI^ 

4 .1 I iiLIjo ^ j r, jl^L^U jLxVl ^ ^ j ^ (jL^ 4 JjL4-4 CjVLsu ^cIaJI ^1 

Ij 4J^u!bja^ J ■ » fl ~1 

((C4jI£» <Ljaji^ ^UiJI udJj :oj Tull 4JiLoVl n ^ j' ■« 

^ *« 

4^ OjL^ lo-kJI)) 1^1 ^tn i.u > 0^ 3^ L^L^ Oj^ l>^3 


^ *• 


Jlj ... BLpiJI j j (nfll C.J 4_baj^._^ I ^Ue.ju3 j^jC. < rtru^vH 4jj)jj.ju3 

jb ) ^VT ^Lc. Lojiiii La- 3 c^ ((Francois Jacob lj_^l^)) 

.4jl^ 4J ^a .1 U> iC ^Jju^ I 4 I (ji^ 4^l*<jdll 

4 i-d£^i-iJi Jjc-fl Jc*- t xAJ organicism Jioij j! 

4 % 

LaI ilVi^V 4.ijjx. djJu ^1 .uj ( Lljo <Ll]Lu^ 1 j 

«• *• 

((jJb^ U^ 3^^ L>^*^ U^^i cr^ tl 

•j! 

L^ Jj-jxj V 4 _ju 3L.^ Ijb^^jG 4,^.,<^ « "i 1.1 CjLIjISLII ^Lj (Jji 

Vj V L^jI V[ B^J^Lua L^i 4 ilS (j^J 4.ju.±^JI 

*% 

bdiul^^ <9 Jl(& (JILq dJLj . 4-.L-<Ja,.« ~i i\ cbU^iiJi ^ 

y 

(^) ((Francis Crick ^j.ia^««i >IjJS)) ^j) ji^ 

J—u/LcuJ| 11 . A A b^_uLjj.j-^l j^jja (jbjV 4-^l‘( j rtH I i.j.fl,lA! ^CoL^ IjIo^ 

•y 

5jj_i-d JJaj jf c-^j;^! ^yjj .((Eugene Wigner ((Walter Elsasser 

* - ’ - . ... *" . I * - 

IjA LftjliiJul JUu i4 * .»..t.uJI (j^j M) 4.^LILl^ I 

M «• 

^.JjfcLuia 

jj—aJl (j-A JjVl c^Lfl r.f (iJJj J_5ul ^1 jj_>oVl CjijjJiaj JL^J 

1 4 J I ^ a.*J 1 4 jjJ^ ^ ^ ^ “i r 1 ^.xJI ^ 1 . r. Lo J.t c. t.ll 

j! JL?^ ^ jLscbLuiXl (..dj-uiSJ) (jja L4-(^j-fjcj ^4^1 ISL^lSL^j 

^ ** J! 

^jj3 - (^jl (^^juSHj CjLJlcjJI cr^ 

W «* M ' ' 

. ^ J 1^ b ^JU^ JL£.1^ ^jjO ^ L)^ - C7^ 

CjLLI^ (J1a.J/Lc Lq^ 4 rt <ii^C^I CjLjLL^ 4-^1,“ J rtti c1a.cuLc .■.t-tfl 

d A / ,.M A 4.CJ) ^a-g ‘^^3d ^ — cr'^^ •^3‘^^ ” L>^J j rtH 

«* w 

V 4j( ^ ^"10 ^Lc. JUu ^ Mti ijlJu (1)^*^^ 






?«dLp» Jl Lo 


4_JL1_uiJI JLj>-1^ ^Lc. »1 ^L-^i 

.SLpJl JL^ _ (tf A.Portmanen jLujjjnj ((S.Wringht «A.Hardy 

Organicists 

i aru ~v jLia ((tLjJ LljddJ 1)) v_<_A JL4 jji Lrr, jlAI j ^..i < ^ I ^ ^ Y * lJ 

U-a-<a _ S.J. Haldane w^aJLi)) ^LjlJI ^ ^Lc. 

' 1 ^ 

J. 4 M i)i ^jl (jr^^ oW ^—-‘•^^ lJ-5-^ O^ cGIj Cx^^I 

^^^_>J1 eisl^is^jv : (jj_u LZJ L Ju-ca^j 5 i j *a=J.! ^Lc-li ,j-)-u 1 rd 1 IjLA 

^JLC. ((^jJLji)) (j-Aj-J <jl . ,^4. t^c.^ 1 <t.I^r< i a buLij 

(jl I Hi r.)) t(JL£ 4. j jJ! LjI <A iili r<J «4_jJVI))^ 4_ ^Lj_>J 1 4-Lj>>^b-ua 

Loi> u-lI I *- Ll^L_o 1 ^sJL-fiaj 4.(31" jte-<3 3 jLC.L5 JlJVjj 

^IjU jLua ^Jl_lJ! ij^i < (1 lit Jt 3 I ^ a I d I "*.! I j 1^ U> 11 ^_ilA ^wLaI tJLa 

. 4Ju^SLj J i 1 5 LcuJ 

jJlOJ jLjuaJijl ^ 4_JLLdljl 4:>.^^ jLt-uJtjl jjl 1 JlSLa^ 

i^.j-tu^~ ^yuuMA Jiic: eiiLdx- t Ji 4^I 

* M 

,^jJL_uJll i.-^K 5julj_IL<j sljVjUL-<iJ 4j^^LjuaJI ^Jufc Cj_>L^ i^boL^ 

(J^alSb Lr^ (^^lu-uXl 4j| ipju£. L^jLltbl i^jdl 

CjL^ l\ltl (?Jui j _ > JU oj _ 5JuJl_>. _ ua—b Cjl'i .t _ljI (^L£J! 

ol ^1 ‘ ^ P ^j>i Je-^ lP! cP —uaJj ^Qj <• (-U b> 

LajI <; 7<^ 1 yA pi^l «(jlj ^ 1 i ^ j t^u » Jubuu 4_ij>iJ1 CjLtjl^dJ j o U (^n bJI 

»a j dj i>ir Jb 4 ILl4_o4J LJLv ^-L('(i> (^jdl jpajJLi Ijub^ i((^^plSJl c_» (_pc. 

cjIj cjLuI^ 53_i^l ^1 4^L4 iJLaI 43VJJ jjij (Organicism 

.^^^j_Ll>JI 4^_4Lj^ I JU-nJuJl ^Ldl 

E. W. yj )) c_Sj) (.ub (ilI ^ ^ ^ ^ ^Lc. « 45 k )) Jl^ « 4^ 1 j_iia_C,» JI ^tila-uajoj 

jL i j oir. bL^ «Baily 4b^3 ^ \ ^YA ^Lc ^ j—(ib (jjJl (wRitter 
La Luajl (Jj ( (JajLSLJl j ■-■^’* 4j1J>j^Lj J5lli JaL^ji 






^ tiUj cJ^J . ♦((<1 j1^^-:v| 3^ Inj t n)) dUIi ^jjC. 

^yu (lajlj_l!l ^j|» :4J^_3 j d j ja-a]! ^juk 4 '“^ ((S.J.Smuts 

i» j ^ 4 11 ^ ij < ((da-xioill (J-C,L3_jJ 1)) yji p-jj L$S^ xa 

^L>J1 ^_yjb Lo^ (^^^J-JLJu^ CjLji^)) jjfeji 1*1^ I L^l3 jl^ cjLj£^-j^I 

4 « M «« 

4_ls2.j?J Jl3 ((^j-uTt-^-*^)) 4Jl_^ Laj ‘(j^ (l>d^ ^-t-tLjv L^Id uijJLjj (_y3Jl 

^ ' m 

J^l fjh) :^^ h'^ 03^3^3^ 

((fiLulj-uajiJl)) :^j’^_3tJLLx-uaJLl ^Ijiiclu^l ^jj^<.u»3l ^jj_3JI Cj Luj^_t!u£, JuLaj 

*• •* 

ttfjufc ^La,*,*i (M o ^ 4 j~< t if 11 d~3 ^1 ^ i VL^t,.rt-t-u! 

<»4 ^ 

4^l^ \'^\ yA ^.-u^Ls i I jujl>o 

^ Cy^3 Cr^ ((4_ji^)) L^Lj Liiajf i-kjusjJ 

yc. ^ lLijjus^I 4jV JuL_uJI 'y\i^\ |^4^l^.ua_xJl j ^ll-*>i^I,I 

^3 ^ ^ c-^jj-cuJ 4jV ^J<i.ll 4Ji 4 au-t-ul 

♦ (( ^Li-tk] 1 ^_Alj^^_^l)) Ijub 

4-aJV 1 1 d J ^ u-^i, < <1 > 4_L.3j^^-j_flJ 1 !^-ua_*J I (3^ ^ 

a 4t t ^~ < „\ jjL^ ^I j^>-<..u- 3j L^ Oj er^O 

^ ^ t L^ OIj_j_-i-u_<a_jJI JLA cluL^ *4_^L_>.V1 4_C,jJLl! 

*« 

^ ^ I <> ^ 1 ^^^ cr<j ^ cl>^ — ^ 1 j I o &Li^ I ^ ^ 4 <1 1 ^I tlL-^^I 

4.J_^j Cr^l L^-4^ 

,d ^ is (^1 c?"^ ^-<-0 jjjLJtTJI^ ^^tlr^ri.II ljub y\ y^AJ^^ 

^_yjua-5uJl CjLjjJItijL-d yA i^^i-L.u.A ^^\ 4 (J.4rc>o L^a j.j.., nfl'j 

•• ** 

<c. Ijij (^jJI (^^u-u-li 

^ j 3. ^,Lc,jl La_il q^_JL>.V 1 4_<i 03 J JtAA-tl y\j • ^ ^3 

j.i < ti 31 yc. LdLdj j-j^Lc ^L>-V1 4^,In 
LJutll CjIj^Tl>.ixII JlI^ y~i iJ~ t4 j^tl CjIjuI£111 a Tt 

4-^L>-VI CjI^j t <1 3~ II 33-t^ 3j l_3|ju_C.V 1 ^jl c_jJ^^jl11 y^3 t ♦ill 4 _iJLi_C. yA 

m 

^ ^ Lr<XI ^Ji ,ii,i< ti ^ ^!r^ ^ ^ 

C-i-fl^l ^ ^ ^ ^ J ^^ CjL>-Luaj^iU 




?«6Lp» Jl lo 


Ijjlc. ^ <1j_u1jiJl] 1 3j j ci»Lc.LLi£ 

w «« «» 

^jl (j^ JJJLJ>J1 ^ ^_yj| <“/^ ^ JL^ 5j-_J_«jjm 4_LJV^J) J.t]l CjLjjJi£i1]I 

<LiJL:>-V 1 c-t-AJua jl_flj[ (JjL^- J^ <(^JjwLj)) .».«j Cj|j 

Cj<iLjx iJjL^sJll oJJt (jSJj t<LjL^ ((^_^L>J1 C-l3jJ 1 ^_5-5)) 4 /C-se-al (jLj 

«4 ^ ^ * 

^jt L*;_t JL^ L)^-^ i:* ((jJj^Lj)) t A I'i* 'a iO^—^LZ—A 

iterritory jjJi ^j j J1 ^ aH <jiil j cjI >-itn</^U 

dilj Loj iPredator thwarting ^j^jJLdJll display j «" > nVI j 

. l2 iij ^jl g-Lj^. J ji Lo-^-jSLl I (j.4jL^ i a 4 < L^ij-jui^t ^1 LaJij jaeJLi-uJ 

. LoLcj L^i^Jjbo 

<jr^ (« 0 -j'-d A))j « E.S.RuSSel Jl_a_A| (j-*) 4..-jJi5>di -iljj J—il 

JjLillJI 4 _a^^ 1_^ jjjL£j i4_iJLvVl a ^^~,„i^jLiU4> 

4 • J—JLaJ 1 Cu i^ ^ ^ ^ t ^ ^ 1J «^J ciJj) i < (iiI U^i ^1^11 

jL:t>s ^tl ^LLaii CjI j 4^2 jtf >ill 

((^^Jij^)) ^JL>- ^-'dajj IjlA dl a * J ‘ 1^ 

^^ iliu 4.7< il—^ 4 ji^ti <^.j| J ^ A i A O '** ‘ ^*3 

CduL^ ((^ >r( 4 <»)) (jI (3^^^ • 4 jrtjj-^LlLL^ <Lsc-lju^ ^J-o-yo 

.4^1^ 4X;^^ Cjjj 

jl^ () MV) ((Alex Novikoff (JL>> 

^Cu ^j) 4_pdt 4 j lA^rdl cliLul^l 4 (j) (jyis (-jLi-oJl ^-ll^ ^J-Ljua^Iu 

^ I (A) Cjjj^lLaU JL>*I JU£, CjLjKJI (jl» : Jj_5j I JlA 

Lq^ \^ ^ ^ ^ i ^ I < llU JuJL 

4_dSd1 ijj , > ■ (j-oj .((L^-juajLua^ uM- J^Li: j>s u:^ ^ 

^| ^ In n V 4-_ilSdl ^jl)) (((-^j^Lj— 3jJ)) (jl—3 4 _JLj>.VI i^j^sLStj^ 

^Ij^l LbjLiJi^lj L^JLa ^jj^jj a j^tl J j cjIjlz>>^I 

V>! ...((4Ju<j CiC.j-lj| j\ ^ ^ll jl p c ! L^_<Luajij I^,^4 ^$14^ aJl 

5jj-ud (J-SJj (jl (j^^-4J ^ iJj[j_*i,l (ilj-JlK^l L, (jl 4-4-i-dajj ♦((l-^j^jjSjj)) 
(^jdL^ t(3^1-^ (jjo tfJufc (j^ Lo (>,<ju-uJ i-dJjj jl(_>^ajLua>. (j^ 

(jl tnj j^Llij (j^ f.lj_:^Vl J j _A (j^—J (.In LjO j_A 41^ jl ^.-z^ll 

.Organization (^.i A«"JI /<u^l 4^ 



U^qJojuJI 

•• m 1# V •• ■ 


^^ t-ijlj^i.< u-A 1^3"* (J^ ^La 

ig.1 i^r VL^ t4-:5e_«_ujVLa tLj^L>Jl iy\-i jjjal£jlll ^Tilu Ju>-ljJl ^ LI 

L^LalSJIj 

^<k ^ tjl^—3^1 L-T^ ^ ^ ^ LjoI i jLJV 

Li_4^ ^Llo.) ^1 ^< 5 ^ cr^ 

jjl «<l_ul^oixxJI)) l-<-AJ ua ^ ^ SwlC-Lillj .,. d 1 i^ ^ <11 AjLi^SLci 

••ft ftft 

L^JLijojLa_a jl .<~'i Nj. AlJ ((CjLa-^l^)) -^j—^- ^ <"^» a. i! 4 _lj>JI CjLLjISIJI 

i-^ ijj jl—i-<ll jjjLji-jJlj I rt~!I jJ^ISLILj jL_a-^ijt3 L^JLiL^ib^ 


* «« 


.Oriiunization ,_ ■i^ t, t 


Emergence 

j _ ^ ^ * doL-^ 4 _ il^ II c..ut JL-1. ^ *-l 1 dll_ lL^jlII ;j^l ^ I 

(. lT jJ -L^>J 1 L_4^ jJ j-j—J 1 ^1 • ,1 i^jVl ^J£Lj_^U I 5jL-a-C.VI (^;-\Jjl 
Cr^! ^ H J.>^^ 3-^ 

aLujjVl J_)l ^^_y_L3L^ ^jUl 1 iV 1 *v 0-1 ^3_»_aJI 3_A tijJljLjl 

dJuJU^ ^ ■» " 1 II 3lL<_ix_a Juii 4 I >• <^j ^J-aLSjJl ^aJL_u 


,^jJl_i-aI.I d Lj 3 4-a^, *..a J_ 1 .<" 111 ^jlSLo'^Li ,^ 3 -u^ 

3I t^^^ti£Lll ^1 duL^ <>JlA .* 

dJL>.^^ 0^3^^ O^ ^^ J~i^3 IJt-La La j LiTdL j LA3JLJi_uiu_ul 

- 4—ulj) <Ja til djJt-jjLcDi LlA 3 njiJlj ^^1 ^_a j^Ij.:^l ^.aLjjw^il 


.4JL>-^D 5^Lua^ _ 1 5 aI^ > 1 _j L^jiLauj^l 

«• 

iju^ i )^\ ((Jcicob j_^L^)) lJix ^3 nrV j^L-t ;> 

5jJL:t-4 CjIj Cj1jl>-j (JJ^^^uuIoj *71 \ I Ju^ )> : 


t i,m > 


4.i_ijiaj ^_3l-«ill ^2>>3 5 jLj>-^ (JjLcTLa 4_i_ti (—(. 

L_al_ c. I (All SjljJl^i^I 5Jl_>-^I <>Jl^ LT^ ^ 1^.1 jjl ^2>^La-U ^j^3 t4 i,l alSo 

4 _LqI£j .^entcgron jjj^^-selbl J 4 X<ilSJj)) :j_a I ^ < 33 ^ 4 -AjjJt 3 L-t 4 -uLu 

ft* 

^^jljus I dj^^Lalfv.) j^a ~>o djl_Ju-i Jl^ (^j)*i cu-a ;^l 
;^jja j-^\ 4_L3lSu aLu 4. < <1 a'i lAlj-t-4.u-/3 d!^LaLSj dlj-ILdj 1. a 

» C-_2lJjJLl ‘ ‘^Jt3 * 1—^ (^4 " ^I ,((j_yLc,Vl (^^^_IL_<_uI,I 



?« 6 L^» Jl i^xao lo 


(^1 ^ 5jl»JL:v (_1jL 4^_^^ 4_LoLSu 

o' (JJJjLJJ ... La 

. r<Cl.u2lL^I »> L^j 

jj In I i! * iLj-^ \ ^ YT aLc (^Lj_ljV1 cjjj^ jL,iI 

•» ' •m 

i((Lloyd Morgan Jj L^>.j^^__ 4 Ju^)) 4_-aj I emergent evolution ^Ll^VI 

^1 4 ( Mf *>> jJl^ ^q-AjLSL^I (j^jL-i-j i>ji__A Ij) iT <1 r 1 ^ _ ijdl _ »j)j1jl!I 


o-^ o! ^! ‘iintigradualism ^L>i^ ^Ij ^ 

jjl£LciLj (jjjL.ilL*_3 (Jj»_iiJLj 'j-»L^ - a-^jilil 3^1 1 1 n ^ c. a—usLitjj _ 

aAJt (jI ^ jl c. ... Saltations aJL-s ^^ ^c. j iS ojI^ h ^ j^JLalJl 

SjoxjJI ^jLi jl)Jlj>J 1 ig ^^ 1 jl^..^~ I III jljlj c.»jL->.l^ jl^ 4 l^l*) >JLl jLSLbVl 


c.xxijIj (Species Population 5-j_j_xljtJ 1» ^ L^l ijjjIalJI 

t ^ tL>>4' djl j ^Ij_^1 1 ~ .<■! jjVI ^L^Lo^Lj _ us\ jL-flla . ^1 


^Li^Vl (^>A*j cy^ j *1 1 ^Lj ^ (Ij;>_ 4 Lxa) 

<LC j^n.iJ 1 * * * A ^ 1 5 j-liuj_ 3 lI 1 cjLLl>. ^Jt fl!Li SjijjvjJtl DNA s 4 ^LjjJ! 

' ' *♦ 

^^joJLj L<.u r> V .4_LaL^ 5 wJlj>.j^ .5^_i_i!u_*JI L»Lh ‘■isr-^j-^ ^JS^LlO j 

ij( 4 t -i-u^ <:j-tiolll IjL.^ jLt^ajI Qji Jl^Ij .ji^_yla^l 

1^j^XjUlxj!^ sic. C t j-)I ^ 5JL)JL>. 4 _uLS_>j1 4_<Ll« 3 S^l L>^ 

4_rse_^ ^ Jl^ 4J(J^£^ (jl 4JLc. (4Jja 4_J| Ll-^ 

4^ii/jl£jlJl CjIjOn.^! OJJj tcjLscjjVlj ^_^,a_i_>Jl j-jJLlll juJLStliJL L<a-A ^j\LaL*J 

%« 

^i M A JUL^ I ^_ sL^-1jV 1 i .Oi ^ 

LkTu V kiLojI] 4_j^^Lu3 ^ L^V 4j 4 4 !^ il 

.A^jljljJl (J^ 

jLlLc,! 4_j.4-AL) n 1 VI jjk 4_ul^-tia_jtJl La (J^_5Jl 4-u3^L>.j 

^LUL^Lj 1 <^jl ^ ^ t^Lu jLilLc.! J-^3 t4-LolSjiL4 5 jLj>.j ^i.^i.jt-!m j^l^l 

*• «* 

Jr* ^ U LILL 4 O* ^ J^l^l Lu^ o4 (*3^" 

•• ’ 

l-«-AJL4 j^^juju ,.. ^JjJL^-lLI ^j'*- <^ 11 ,^^IL<_u_l,l jLllvLi (.iJJj^ 4.Jj^lj 4l!u-uljJ 

LJjLtJ 4 **(1 t^l^_4 j' 4_I^j i(JjJLseJlI 1 4^ V 4^1j^.,ijn,tJI 

4 li^ tl 4_fl_0^ CjL^j^i*_4 ^jyLc. (Jj 1^ >Jl dJLic ^J_JL.<-u_A 


j-Lii _ jjSl^ -^>^b - 


1^3^ 3;^ I 


4 *^ 

^ ^jiajCius i^\ CjLj^SLo (j\j 4^ ^ 11 f^jji ^ ILfl 

^^Ijj—^L^JJ l (j5-^J ‘L^jl iS j) ~ ^ J ir 

JLL^ ^j"i.-jLjL) 4^.. ,<J^,,tJl CjLjjl^^-Jte—Jj'^l ^_yj^ TlU Jjfc ^_yl.J_:^l 

^ 1 <Joji L^lLxxfujI (jy^J ;Jj t II <0 




A I _ • 


f T. ** *• 


^p3 i^^JjiJl 4 rt (■u^'La (^1^ jl lJ^ <<a<^ V<ll j J^^ ljJu>.! <i1j-j-u 

f Ijj j 3jL-^ 4^_>J! cjLuI^LI) 4» j Itr^! 4-^,1^ (3^~< 11 ^^11 

^l\a_>o (_y-l^J * **-^^ L^-djLLij ^ Lr^ 

^ ^ J i >> • ~ 1 I CjLuISJL^ a (_^y-l^ 

Cjt fl ^ oW^ CjI j 4-i.^l^j 4 4XaL^l 3jLll 3^ 

^_yjQ 4-jj_j_:^ I i t.j.3 n 1 ^"U 01^1 3^ jJfc tiUj 3>s (4_^LiL^Vl 

4j ^ 4 >.,,4.(rX A oLdjJjL^ L^l jlr< 

.Cj1jL4^:^I ^Lc. 

3^ ^ ^ ^ ^ LZLdV 4_j—ua_5t_ILll 4 j ^.t! uliLljlSUi—^ 1<JJIJ jJ 4._^y^Ll 

CjUi j ..i . -kU 'ilj J;;j>!lj 6-J-?^' 5-^^'j-»j' (Z t 1 I A A 4 J '>■ IjjjVl JlSi-lit 

3^1^^ ol ^ ^ J ^ O^ 4_ftjLj cl^Ji_>Jl Lj-:kjJ^.j_^ 1 ^cic- 4 j tCjL^L-j-itJI^ 

4_-iI_i_:^l jl 4^ < 3jj_ua]l : JL->>lj Cr^ o ^Ojj—Lt:» Lr"^^ 

^ b. ** 

L^l i 4 -. (^jVl 5j3_i-aJI LaLfl phenotype ^ ^ tsll 3jj^ i^lj ^genotype 
LjoIj i4_ijj-Laj <J1 jL>. 1 i^jl ^LILscj 1 ^ ^ ^ oj-^ “ i^j-a 

h -Ji -i ^ t l jl^l 3^ CjL-*- '\ ^ ^ «>-\ -V- ^ ^ A 4 ^ 1^ 11 I^tl 

-tf 

3 I j^l L-^ La..v^j oL-«^Jjl_« jj-oI—jojI (jyl^ c«-i-Lj cjLl^ju— 

m 

.CjI jLaj^I ^Lc 

: JjiJI 3->3 JJLC. 4_piJl CjLalSlil Sjj^^ Luujj^j 

«« 

4lj cjLIj 4,j.,iiajLrJll oLuKJI -.Evolved programs Sj^iall ^l>dl - 

*.^j^LJIII ijLA ^ ^ jij_wiJ(Jl 3 ^ 4 11 f) V , A 

1 ^ t t-t _ L^j...:v jJj _ ji j <.uj L^Jll:a_iiLj 1 i ^ 

i3Lj->JI ^j^LS 4 c ftijJllI 4^)j^| oLdj laU 4E 4^„>. 4 j m ^ 


Cr^ 



T«6l^» Jl lo 


jlU\ • 


Sl—tTuJ JlLo 1 Jlj f^^uiJjLja jl—p I JUb nl iiilj 

ciaTJ L^Ldjjlj t^Prokaryotes cjLIjISIII >.1a<* i 11 L^L^-i-uj 

(jllLpiJlj 4\jrttlj ^^L«jjl!I jLaB-JjVI ^_yJB 

«• 

t 0^ Cy^ Cy^ :4^1-4 _ 

Lbcljlj oLulSJI ojjt (jl VI t4 U <=^p^l cjLuISUI 

4jfl|jJJi 43^VI 4 c1jI_i_^^^_^ (J< aj oLaSu 

*• *• 

f- L ^ t V (_^^l 4 4^ 4 mW CjLljj-^^l Cy^ LAj J J LljL4£}jyij 

(J^ 0l L>^ 4^j><J 1^ 4 jjjuaaJ1 4_i_>.Lj ..*CjI jLqJjJl 

1 (3>4-^ - 3j rt t.4 CxjL^ \ ^ j -a _ 4j "»J1 CjLuISJI jI^I 

L^4 t A I ^ ^0 ^ ^ I < ^ J 1 <4 l-^Ju tU 4^ t^c 

. I JuJLl ^_yA (^J^Vl - ^4 t^^.tx ttl 

OJ 1 ^.aJL-U I J ^J.4J>-1 1 a 1 Ir^ lI^ L>^J^ l.l:uiJ-L^ LT^3 ‘ ^ J 0 J ks Ti 11 CjL^VI > 

*• ' 

.diljLa^:^! ^Lc. IjLIj 4j V (J^ 

" «N» «« 

3j_a..*_4 4_4-I^i 4 j ■>J1 CjLijI^JI :Organization ^ 

i^jji 3jjLua]| 4^IjjJI cjL^jIjlIII <-^ 1«j~ t fiI L^j jl^ lj>-^3 '4 

4jjj11j 4-iJj^Sji!l L^ 1 jLt-uA^ idiLLc^l 

4Uu^i\ c^j^l ^ 4^1 cjLSKJI i^jL^JI 4_4l2^Vl _ 

Li^ajj i J V 4-3jLl^ ^ J~^ ^ • j ' cjLitJ!uV-I l-^ ..iJajJiJ 

' «* «* 

^j-4 I4 JU 4J-l>.,. 4 L_fll JjbV CjLJLjlS iiljV ((4 j:sc^j-^» 

[ fUr..\ si iijul jii^jU« 

^_^yll:>>. CjLtujjj^l jJLudI (j-^ - CjLuISUI jkLse^i :^L.uj^i _ 

L4^ iCjljjjv^l L U < li j I jjjLrb>3 l^LLaJ ^JjLIuj . ^LL.:kJI j jL^t-oVl i^l 

3^ j * tms _ L^'LiJI _ j_^^,-j_>JI <X,ol I 4j t(iL«-uVI cjIjlj>.jJI 

^ ^ •• 

T^" 11J J ^ ? tl ^ q ^ J ' ^ ^ I oLul^lii ^,j~i 1 ljut>j (1 

UJ - lj...--w ^LSii i^l ^ J2iVl ^ _ 1^1 oLSlSJI ;5L^I 5jjj - 

%* 

j! 4.-iJuJLv jl^ioLj - (4-56-3111 4juaJ^Jl^ Cjj-amjjJLj IjLp 3jJL5e_4 3Ljj>. 4jjJ 
3Li_>JI 5jJ-> Jj3t3 4^jJ <—4JL>.^^ ^^I (J-l^sj ^“L-w 43IIV 4 4_j4£^ 
ljy3 4-^, < II <L->_«.<i <^1 ^Jl—Ljv VI ^^Lill lLU j Laj j— Cy^ 


Li^^ojuJI 
^ *• • 


1 1 4^LLaJI CT^ 4_l:>J1 diLal^LII (J_ua_>o :4^^IuiJLl cLo-Iaj^l _ 

Jl-loHj V (-iUj (jr^3 Cj LlLo-xJ 4_jjL^-LI 1 4_i^ t ~ ^ <" j 

LSI^LLjjlLI (jj_)L^L> 

I^Jl^ ^^ 1 4_i_>JI CjLuL^JJ 3^-a-^l ^^'t 1 .^ U oJJt 

: i,4_iJ>Jl j-^ 4_«-LajVl V CjIjJlSJI 

M ^ 

j) <;(tl 5jjL_^i _ (^1 jji ^L^uiTi.<1 5jji__^l _ (_7-ic. 5j jL_SJ 1 

^LLaJI JU_uijl ^_yxiajVl <-Lal <^i <11 5 jJl^ 1 _ ^_yJL.<>> TtjaLj^ ^^L-ul ^L<uJI ^ 

^jLjSLl 1 ^J-43 jlI 1 ^Ltaj 41^^Lar^U ^^IjlII Sjjl^JI - 

L i 11^! I ^2)-^ SjjLuaJI ^-4 < i^LjJeJl!! S^jL-oil . jipi j^i 

j^i:M i^UJl -(4£ljjj ^ 4_LiL_u^ 1 ^ tl I . ,.l <-LlJ.^>JLl 

i* 5' .>t!^') 

4_ijj^ (j^ L^J-A^ 4_j.<^»~ll 4_ij>Jl <J1 jLIjL$JJ 3^-Lq.ll L-£i.>J 1 iJwlifc 

^Lc LT^ (jl-^ JLdJ^ t4.j_>Jl 4 5j_j_4lLo 

t«l_i_>.Li)) ^<>-<-u.lI ^^JjlJI ciJUIi l.i.i I n 4J^ f II*l_L>.Vl 

.^iU'J- ^jJu-u l_<i£^ 4 jI Ju ^.U*^ 4_} ^ 










4 (< Ll Tfc. ^ ^_LjJ 1 tl ^ 1^ “i \ 

LjL-L > .I L^_J1 jLiijj 44 _p>JI cjLLjISLII 4-_L^ijjJ 
4j^ jL_i_<2_<a ^jLia-ua>« gl j->Jl ^» _) 

^-uaj <?tl ^^IaJI Lj_>.^j_ljl] 

^ _<» ~ a' ^^3^* LT^ _c_ 



\j^3 cuJlJI^ ^ ‘ 1 > n 11^ ^ 1 1 ^ 


. ^ ^ t _ A ^ 


* T 

s>^ \ 4. 




-A- A ^ J»45 - tliJ 


^4 vAJi C.L I ^ / >-» ^ ~ 11 ^Jufc ^1 4_^1 

i A i t 1-11 ^ 1 ^ ^ ^ ^.<^ 3 L^ 1 





i4—I_3t_I <„ijl1. 




aJl a-LJt i.ijj t!iL<i_L3 ... « 4_4^_C.3-11 



^ li>J 1 ^LiJl CjLa-j-u Laj SLa^JLc. ( nn i 4 _j_^^^jlJ. 

^<lLc, ^j-SLoJl CjVLrJt-xi <j3— 

S vZj Lcj-uJ I i>Jul> (( LlV ^ j) H 

oJJb ^LjvVI c_uj-u_:tj ^1 

I JlA LLsu^- ^ -^JUJ 1^1 A j t trL-u VI 

4j LLaJLL^ Lc-1 ^ ^ ^_cJLlC, 7t- 


iJi t /■) ^ 


-t-oJI 


4 1 ^ 4- "I I jJL_o-C.Vl J^j_A cLUIi 

^jLiiuj)) s-L^ji_ua) jl_>.I » 1^ ^11 DjLjfc (J^LlL) 

I ) < >1 ji "u 4 jLj^ jJ l^_:^j)j ^jjjJI 



I ju^ JljLo 1.1jLA 



f\ 


^Jl )l^^\ 


'w • 



^ ^ i aLiJ,I^ 



j'lS 1—o^ J_ai 








common ^aLc, Low ‘iju jl^ «T.H.Huxley ^ \ t <1^ A )) 

(JkJjLaiiJl L-k^yLJ L .se-jL^s-^us Ijjbj ((4_tajjLi»t.lj sense 

^Lcoli jL2i*<r.VL^ (^cLlII VI ^ V I Uji^^ La lj,j!i5C 

1. 4l.<-a,a J^^^l cj^ ^cJUtl I Vj ... 5 U . i. A ^_p3>jVl (jU 

^] Jij-^l (jf^l Ll^j-uu jl^ Ijlaj LAjl^-v d.f./t ^ cjL^jdt^ L^ 

. 4 J 1, tjidj ^1 ^LaJI ijtjual Ijl^G OJ^ (jl ^ ^cLtJI 4,4^.^ 

4^ < uV-aJI 03-^ C-JL>. (_yiiJI Cl>ljj-3t-t-£aJl Jiljj ^J^lj-iJI ^jja JJLC, ciJllA 

lL»l-i!uJ ^cIaJI CjIj^jlx^I ^JlA (^Jlj>>I ^J" 4^0j t^lnil JJL34^ <-Jajj.JU 

4^ ^ l^»-,4^ I jL2fc»lj 4_^^^_*_4 ]5 jL4J 

djLc^iloIu^l 4I 4 i*H VJI4 ^ (3-^**JI Lt^ ~ ^1 ».1.1 

(jijjSj, * (3 «^tJI 4^ « o 3^^ 1.4 M ) tOljl -iTl >.lj ^ji^.uutj 

.((4-p>.Luajj ^ II f i>( L^jLu-u^j (.djLsJLl ^4-J^Jj)) :4J>L» 
cjL^lit-rt jjt l1)L_4^1*JLI cjLjLj-JI ^-4^ cr^ ol 

L_)^1 I llVl -uVl LcJuLc t4-x,4l*-li Bjjjiil ^ 1^ C Qjn ^jVl ^IjVI 

^1 4-:>*jjJ 4]/dolj.J3"i I iiVI 4_llaL>JI ^4 -i-AI— oil dxC,Lt!u JlSJ j . JljLijlJI 


diij (3^ (d)L^4.4^4 -aI 1J( ^L4l C^Lpt JlIc. ^ CjLjLj^i 

^J^l A , ..M 4 . . ((Olj^J^jJi jJI -11^ 4d.J 4-^t*< ^2^£L4-> L^ 

^3 j ^j«.ujff~ 1 Lajl>.j ^V 5jj.j>JLl ^3^LS.>JI ^jl 

•i« ^ 

(jr^ - ^‘‘^3 < S 3 ^ diUaJfc-l^JLl C.ajl*u 

((^jj(jl J j-ljl_c ^.tTi ^ \ A*! ^ ^ jl4 t JU J_:»:lJ I^Lj ^ _ 33^—*<ll IJLA 

4-<a-jIoj djl Jl^I i^i 4.1 t doL^ 1jl 4 _j1 31 —J1 ^jc. u-uJL< ^1 I L 4 )) :3j_5j 

. (( 1 ..U j I 4Jd«.,4 ^ I ^ l-^i O ^ lV* ^ 

((4_^^.t^)) 4 4 i£^ ^ g ^ L^aiJ!L<-u I 1 \ I l^at,4 ^) 4 j £ t ^ 1 . V L 4 ^J 


^aJj >3^1 tf ^JlA ^ j Lac?*^ Ldij) 1^ aj 3^ * 1.4111, \ 3^1 ^jJju V 

djdtiJ (^jJl ^ n lIH 3^3:? d ^\K Vjlj «^c^» 4.4 K 3l-^^-*^-*^l 

jl^^-^j)) :4jL> ^cIaJI (-_ajLA jLjjL>«j L.t.xSL4J ^ Ly^3 '■ ■^3- ^ U j a ^tl ^) 111 

.,. » :4JL4^ ^j) 4x11 ii^LAJ! 4«4_ji_t3‘aJLl Lx4^*S ^Jl2I1JI 

X—SIJlAI ^|)) I, 4 ^ X ((4-L,4-L‘«-i 1 LLjUS-SJ! ^jJaJLJ 3^ <3i>^ 



?|uIaJILo 


Ly^ -J Lr^ 3 J ^ ^ O ^ *-^1^ ...«(L^ t <1^11^ j 1 r<,l 1 j ^ 1 : ^_yJb ^«.tI 

Cr^ 3jjlj Ci.ca.^ <9 Jl^ «(ta,^^)) Jl ^ 1 , cu-o ^1 i (Jl j Lq ^cIaJI 

. 4 jrtj I l^~tl .3i^ 

jljJlj>o 4 A < ..M Atl OJ-^ C-<JL>. CjLj-jt-A^aU ^>-^1 C-J.J—<_o 

^^-iJ^I 4^1^ CrfjL^ (( L.<» 1 c )) ^ ^ « “'* » Jl ;jl 

j^j _ Natural Theology ^lUI'l cjj^>LII 

(.1^ < IIIjl ^ciftil L£.j^ 3-f^ O^ - a^Luifull ^i-Lftlol 4 f j lItJI 

I j J L? tlajLi-ja ((.ilijj 4_:sE_iItjj <^i.i£. ^j-uLJI Qj.^1 

^ .<>-U: ^ ^1. r. ^'L_«l_c, ^l^^l (JjudI 4j^^__^Jl^ ^ 4J^ 

L^f ojiyi «4JJI ju)) ^_yJ1 BjLuiVl ^J-a1 \ c i4_^^LuaJ,l 

i(jl!j 5jM-c.j . LAjJ»_ui>! La cjLs^iiJLl cPJ' 

«* 

jJlJ t.^^1 j^IjIaJl ^LJjJl SjJiaJ (_yi3 ^LjqI^ L^'LSjI (jj^tuuJI 
^ ** 

4j •j it>tl Sl-L>hM L^ 4.JjjJcail CjJj.>iJ I^I i4-^lj <^iC. 

1 ^ jlc c-Jju 5ji^ i^\ Determinism 4 j <> “ ^JL ^jl «^tl ^Ij-lJVI ^ 

.Probabilism ^U"--wVI 

»* 

1 ^ ,1.«IJ ^_y.aiJjJLJI j.jJlJI 4 J fl(jr^ <lj 

^^I 14__j_xJ-*-l 1 5jJ_iiJI j C ^ ^ 11.,11 m 4 j ^<U.ujI ;^jJI j^J-iJl 

^4,^1 jjjJl ^_^l CjLJjJVI jj^ L/Q ii j t 4(^1 fl ^tl f^jja JuJl^I l-^LJu^I 

uu 1 jlj^^ ^ ^ia^LlJI ^jl- 2J fl It 4^-^^ L^jJI 


JL_»JL 


4.-L4--l13^ I^ i~iXI ^jaidLilJL^ LLjuaJil t„ >4 _ ^l^^Jjl 

(JLjc-jQ ^jyj& oL^LxiiJI^VI 4-i AI ^jx. jJJj V 4 -_j_o-AI i—1,11 j_jL:aB-a 

4j <1 aI (Jj9bL>iJ j ^~.>.t(l J.q*^ - 4^1 j 3j-^ ^IjJlU <4^ljj ^laJI 

j-^La-jo jJL<;-aVI Ijla ^j,uSL*jI iljLj^ Cj^j flti Di,t A 

ciJLL^ (jr^ Lo*jJj).un LaIjl>>I I Ls^^) Ji3^ 4^'VI 

c^l_ic—IuVl 4_1 j^J^ LT^ oJlJ^ Lh^ 

^ ^Ji ^^^■jLx I Lj L.^1 ^1 jt 1 —JkX ^ t J j11 

‘(L>i>-‘^' a>-^' -^3-^3^^ ijr^l U^'j-^1 

c—il 4<i,j>- ^ Ir CjL aL-Ji-JuS^V1 ^_yJl jl J Tc >Vl IjlA j)l—3 JjlA LLjA^ 

.«j)^jl^)) (j^j 4jlr. Lo- 4 (Jal ^_j_uo) i LtuLa (Jlj Lo ^c^LqJlIj 




««• im • 




\jt\ t 3jj) Cj 1 n U 4-ljLit_) L-^ Jl>^ ' 'V 

•« ** 

^L*JI J^JL>J1 aBJuL-oJI kILt:>iJ <t 1 <V ^ ^Jjuri ^1 j a^UH 

• 1 LJuLoj Lt^ ^JljLl-uJI ^cixJ 1 

J^i 

CljljL^j i'l 4._t_<t 1 aJ 1 L /O tjloJLj>Jl ^l. * 11 lJu 

))j <( ^-£'» ^_t-»Lj 1 _Ljj-s'^l d.l I jjl_^3t_ia 

fjl cii^^l tjJlj iaL.eibniz ^ <jjI))^ (tjA^))^ 

djl <a < 11^ Lc-jL^ I ^ <a t a ^ 1 5wJl^ ^^■<t.,l»„j 1 

(j \ ^ L o j rv^ I ,^__)-tfaJLJ (3-'a-3 . Ij ^ l-<-u.a Lj ^Jt <( 1 \.C » j—Cl.*. ) LjO ^j I 

i ^ I 3-J 3-A^ \ j Lla 1 1 j 3l.-ij>iJ 1 Li 1 J ^ ^3 ^ 

»* ^ 

^^_j_jJ I 1 ^ i ^Q_(_tLj I 4—A •>■.. ^ ( 11 4—a 1^ 1 4—t.^a-3 i s C-<-iL^ 

, ^ A'^ * 3 ^ A^ * j/u Lo 3 ^" a \ I 

j. t^C. ^ 1 ♦ 11 JLjL-^JI L^ *( a (_^ILul 4_bjjLJli Jjt 

j^jJt ^Jurt^ ^ j ^' 3 '^Lj— 5 (_iiLaJI ;C_uL^ 4_j_4aJL*Jl 

^ ^.ul f 1 ^JLL^ 4—3 _L-L/l ^JlJI 




^ 4 J 1 I 0^ uis ^Cr^3 J ^ 

1Jljjl_>JI ^3Ls ^11 ^ 11n I jufc La!jlj-t*. 1 (jy^! 

^1! <J1)l—aJl_5c A jL_» i--(—< III ^-<3 4 * I j_3_3_(_o'*^ 1^ i_j_i^ rr “ll! ^ t4__j_c.^__u!3jJLl 

!1 ^ j < II ,3 3! ;L»^3 ^ »zi)!3 >Jiil jL-^_!l_>.l j_j_c _i_al 3 _lI! 


uJ\ 


tg-l ,j^-A-jja-_.Li.ii...,a 4_u-4JL*J! ^ IIII ijJ-jo 0^ jl-3J 

Jj Ls 14 —i.j:^.l.<-x.i. <aJ.] Lii jCu 1 (^ jJ 1 ^ ! < ! I ^ 3 ^ 0 * 0 -^ 


t^iJ=>^-3J! L-cjL^ 03 ^ O' (0^3 4_aJL>. jL-^ j^ l^lX! LiJJj 

^.x t nijj -^3-^ tjr^' ij^-j!33Jl ^L;-:^ 4JL3! 3jl^Lj 3-4^ 

^ 11 j d! j-U! ^j_A Jl_>.1^ ^_<3 1 3 ^! ^ 3 A \_A L-Je—t-ja^.^ ^ 1 *L.tJ 0^ S^j-ALL^ 

t ^ ^ 4 4 _i JI-L.I /113 ^_jj «3i 4_5t_ciiD iZliLij| ^LSLiVL) ^ ^ ^ 1 J^SLa^ .4-l^^1 

t ^ »'n^ I < ,1 4JL<o ^ 1~ 1111, i ^c-LlJ I I cl 11 1 A 13-O! ^ j "^3 3 ^ 4_U! 

. iii 4-3..i.m 14_a-i^_>ji lli 



TfolaJI L> 


j^-^aVl CjjL^ ^LiSIjjLSLlU (_JjLcuJL1 J^Jl>. 
jljLjtjlj ^j.u.,<;_t!uJ I t_u£^I^SL3l 

. L^ J-j-uJI (1 h® Lia-^ tAijlil ^ Ir> f.tiVI (jir^ 

L^J 0^ - ^ j >• |^j)1 < n Ji£i_<_ujl i ^cSLrtj _ ISLuISI a JL! 4-^ jL.jf^ll & 

i4.Jt—<-tj 1 ^ 1 4jL<slSji_A 4_C.^_<i^t_a 

_!1 >-Zj1<:Lj( _ jUL-tju^l L-fl 1 _ I ^1 l—l^^^—L-aJ 1 J ^a 

i g n j 1i_<,t <^j Ljq 4 t iiL>J \ l^LnIi iVul^-3 V 

^ < 4_^ l^-iii-C. jJLjj 4_L_a^_jJl LIjL_j->« iJjukl—iiu 1_ a 

w 

CjI— jjl£Lja| JJLij IjLJbj {4-^t-jl4—gjUll ^ ^ (SLJI _>. Cj LjI j-Lau-iaVI 

J l_3e__« JlL 1 4_1j^J1o Cj I j ‘ i > ^ ^ iSLu l*\ lI. I 1 5 J i A."} .1 «i^ 1 

!j ;UtJl 

;»>L*JI 4-1_i_4=^ 2-^' ) 3 " ^ 1 3 

^ I i. La 51—L->J I 5 Lu"ti) I j- 1 i iI ^ 1 J ^ CLl-LJ^^ i ^L-l:>* 



La^J 4 L^!^ 1 jL-oi^ j ^"i-x mIL J,i rJ I dJLrtIL-ul jJjltJ 

•4 

. LJjc Hvolulionui'v biology ^jjUUl 

-1 

U ^ ^ ill ^^„,?e-4 1 A \ ',^ 4 <oL^ 3jj_uaj 4-_ij_d_->Jl Jjuk i"<<i 
JlA 4jj-.:5e_l1Jj 4( (JbjL.4-^ 4 _lj 3 i.Te-^^-TiU 1^ 11 4.^^ lo TI jjj-A 


jL^uu ^ 3 _Llv jJI 4 I o.LtJI I i. ,.^\\ LAjI iilr-1 Jl:>> C<ii 1 i 1 1 i4 JLUl 

' «* *• 

^^LlII t-iuj-ju JU^ Ijui ^j-u^LajI ^ L^-x-p^^-Lj^ 

3L_lj>JI ^^Jjlj ^ < ^ 1 11 <■ 3j^.tjJI kiJJj t4..( 3 

• 4 Ac ^Js^-jU L 4 5juJl^ 

44 

ol^ UK^ t<_3_U3^1 (jylc, 4-li LjO ^jJjlJI 4 I (-r.l L <-0 I Ll^ jLjLjQ o' 

♦ * 4,^^ > .^Ll ' I 4 ^ I A \ / .il J mT l_](J ^ JLJ_jJ d t ^ ^ 65 ^ o'* ^di_>o t-Liju^l ^qJLlII 

Lc_j| 4.j_uJ^^x:^l Lyv^^nlI (_jljt-o ‘' ^ ^ LLoLjI ^ 

4 « *4 

J_UJLJ -_5-C^ L<J-> I « gj < ^ J )» 4.^1^ o' iUsxJl^ .jJj'^l ^J_>Jl1 4 _l3jx3^ ,J 1 .A.C. I ^Jb 


dl — :^l lyr^-aJL —iM 4Ia_'>^^!>L11 


>3 6^ .OjUir^^UI 


ojVVLj OjIj^ f.ijJliJLj ^1 dl^j ... .11 ^^L>J,Lj jj_ux>JI ^Llo_c.1 La^^_j_»_> 
4Jijv^yULl O^ >4 1 <tl111 3j^^iiJl J-U2JL, j ‘ ^j^*"I' 4JiJLJl 4iiJjL>Jl 

1 ^ 3 it^T (^^ylLlI 4 u^CJI CjL-x-j <1 t !1 a - d >j. !I j j_^l ^^JL*J1 _3 j 



Up 3^ 


ljjLseJjJI cLil jlaL mlII (jyl^ 4j <-L/o CxjL^ «jJL5^))^ ((» 

(jJLL^lj LxjvjJj-j—>■ 11 lIjVI •ly./O 4 ^*^LaJI iJIjIj^_I£^I t4.jl^-tU 

41 idS V BjuJu^ Cj)Ju^LuJL Ast-ju-i ^\ ^<J Ljo 4_^^!^I ^jJUJI 1 

, ^ VI I 4 J 

44 

Lo <jjjL_ua>s dj-juljj ((j il JL>.)) 4_ax^j Lo ^1 (Jj^l 

JjV^lj c-^j) x-ij—i4_*_j_aIaJl I—^ Cx>sL^ ljjL>U ^j_A 4 ~tx ^ |j_tSiL<q i 

♦4_^^!SJ1 j_Al^IaJl tlUj 4 -j^jl 1J1 4^1_^^_pl CjljLse-ojVlj 

(j\j Lliljl^-L>ill ^Jf^ ^j i5v!I 4 ^jJ£GJ1 L-l:v^^-^I JLjjb-xs 

^ M .ljuji-lLJI c-c^-SsJl CuJjL?^ 11 IJLA 4_^jJu^lj 4-^L.^.tiaJI 

«* ** 

jl 4ir V 4-1 I tiJLllj JL>JI LiUjL^J t(( 1 <>■<, >)) L>^ (j-UjLSJI ^Lt-sajl 4 -%_Gj 

.. .((jtjL^lj-£^))j «^j_:vLVI.j:^))j ;*>->■ j t j *j ^' 

^U-iJI Sj^LIl <- ir ^ 1 j IIIjIUo-lI^ 1 JL)Jl>> Ljq^ ci-Lu^L) 


^1 . JU-LjJ! jLi-liJfe-jl JULJ <5 jL;_£:| 5jLc.| ^ julpjl ^Ij-jJ 4.^SE_pj Cjljl^4^>Jl ^j>S 

Lc_>l ((l 1 )I jlaLJuJLI ^jJ-c.)) ^^y^.<.,<i-) Lo JLsc-a ^ 1 ^ jIl^s 

(-jjLae-xJl i>jLA ! jJL:5e_tjj^ Ij) a Ijln^vV Cr^l (J-iia_iiJl 

^ (jl 4..jJjo-»i.l L^jLseJlJl f l^^l I (5 J 4 JIlaTo CjVLse-a C.<. 4-> (jj-^l '4 j • j jU11 

«* «4 

L j,'>- r< J 034 cjjL^ 4_j-oJL*JI SjjiiJI jf j_/o ^c^^l 

5j-o-uaUj ^ l^l /<^ ^tl Ijl-LdU jjjdJI (^JaLa «II JtJ) 1J 

» «4 ^ 

u^l^-C. ^_y:>.^jjJu VI jL-ptjVI 11A ^ I jL^ 14 Aj;e-^it. <i-o-U ^1 ^ 1VI Jt-iJa 

<UuiljJ 4.J IiiLmVI LLua-aJl ^cJbl j^ ^L>-VL^ t L^^j),jjll 5-V jOJV. 

•• •« 

jl>- ^Ijj 4.jjL>Jl ajJu^Lj Ll,':r i.u.^q" j^JLo ^ 4j4-ij>JI 4-j xiaAllI CjlijlSlil 

t j\.j T.IjljVI ^1_o^Tt aI \ _lu^JLIj ~o 1 ^ J 4 t (j^^l 

j\a_*-_j_j-Lail _o.,.,~< AI c-kljufeVlj ulaia_^Ljj (^Cfeationists 

(- ,«-i-u 1—La I Lajj 4—^^^^ >«JI^ ajLJLl VI 4_) jj^^ 11 jl a^iSLaj I < '* ‘II 2 

.^oJU^ ^JLaj JLud j^ - (_^lj (jy^ - 4J^j i4^ljj-jJJl 

jj-^1 ^L^ (jr^ ((lZjL^)) 4JL>. _ foJU^ _ i^lUjlJ 4jejILij 

^^LjJI LiiVLfc-o jjLL>JI j-o j-^ j*-^ ^7 ''*-?^ L>^ ct^J j. <rur 

^p.1 r VI lJljIIoJ I J « 0 rttlj (‘tuaJlj I 


^plaJI Id 


j-c-Ti-iu ciUj SLj ^1 ^Lc, ^jl VI ij. Ml r. ^ -al “‘llj ^ ^LtjJI 

-<^i ~<l-t 4. 1 -i.ujlIIj 1 'Tr.^^ ^J-> aJLj i< j I-**!! cr^i I 

BjuLAII cjIj cjIjL^Lj Ldjj^ a A ^^jJI cjL^I ^diJ^ i <1 aIIj 

cxjL^ udlluT 4 jl-l^Ijj ^*j.11 ^^LlLI 4-t (II >.ILj L^I .4_jj^V-*JI 

4jJI (Jjuo^ La < ^1 ^^;t5fc_4-^ .Cjj-A^JI ^ci^. <—alajj jl (_^jLa-J 

i ^ 4iSL!^ 1 4-jair. ajLa-^ 4^L^ 4 a j 4 !j ;jL^ CjVL:^I cilij 

’ *# 

.(jJljljT ^4 j Lkt^*! t A (2>^ ^ 4jV 4 a <<(1*4 (^\ ljbjL:K 

^1—^Jjl l^-^l ^<LLtiJ ^ j nil l^j iISLlII ji ( ~ d ^1 

i4LaL:^l 3jULl ^Ji “K 1 c-dilLJcj V 4,..j <^t*il,l CjLuL^I (jW a*! c.Vl 
^l J ^ <H L;pl>3 ^1 L^j-i iL^jJj^l ^Ls.1 lLUj c/^ 

IjlA <J-*—La^ 11 j ■':^^j) g i !l 4_jJ3 cljjjlr> 1 ^^j-ll t a^3"*^'^ 

4-^VI L^j a fau (jl—^ ^ *4 ((J^Vl ^ 1., 5 I n ^iC- ^jus^I 

jJSU jjL^Ls ♦ 4 4 4^lj..<(^ «JI oj!^^ (J,^^ ct^ llUj t4^L >Jij 

. ^^IaJI 4.iL4ajM^ (3^ L>^ (J^al^l 


‘MtiM 


ajDj—cu j. IHj CjL-^->>^ liLl^J 

(-ilLlLA i(2)'A_a-jJI ^ a4 .^jJjlII ^j-u Lt-rvjJj^^t>II l_3^LIL>.VI 

(jilinJU 4_^l_aJI ^1 j-aoAj 4jV i^aJjiJI 5^lj LaLaa ^jl * i!L<-((l L^lj 

^^^ 3 ) (j ^ ^-11 ^ 1*11 CjI a-< <1 i^jJt ^jT^I (3:j_3jJl (jojLi-aJlj 

^cIaJI CjLsJ-LxJ ^Ij jS.^\ C^L^I ‘.(#:l£}^l^l 

t4 a^.a (_uj|L^ir. cJillitj t^Lj^jAU LlfllSLa 4Lu^ ^ ^ j 

4..^ i^JJt (^j\j 1 a j 4^ .43lju ^l_aJI ^aJjiJl 4_pj-^ 4.j:t_La JlILcoJ La^ 
- Lt^ - 4-jl j Uf,a ^_j_a^ ^V Lj-C.^^ Laic. ill j. >Tuu 

4 »lxa-tSLllj ^_yl\ L^ILILxI 

4ILc.L (^ SjLcl ^^^^Lall ^jjOi ((4jI ju ^alc. L^lj^^j)j-JI (J-Aw : I^ Oi 
^La...q^i 1^ t((S^alc. _ aLj-a-tSUIj ja ll£^ _ Lj-:^jJj^ ill (J-Aw ^_yJ^Vl Zjjj’Ctlaj:^ 
(jc. 4 jLv^LIj ((S(jA.al*ll ^ Jl^ LaLaJ jli Lua Lj-'v^* (jr^ 4 _^LjJI 




John <i^L<ijJI j^LtJll Lli^Lq-) ^Jlj.<-alI 

.^cIa^ 'Sj^ ^LAj t^L) cjli:j)<u-^< p «Moorr 

SjlaLIco 4lj<<r>.:>> CjjI£^ cULqjla ^\ 4_julji^ djLjl^ 4_ ljuL_uI ^ 

I—3JL_^_j_txU ‘■4jj_Lul ^1_>.VI JuIjLj _J1 ">>- t '<^ \ ^ "i < .. j jjl _ Y 


L ^<>a I JlUJLI 


.LiLiJl ^Ijl cj1jlaL!J 11 
.j^L«_ujJlj <11 4-i^j)-<rf^^l^^jJVl _ Y 

1-^:lxxlJ 1 ^ i i JlALJ^xL I ^ 

. 4J-ua> m 1 ^ ^j L^ Li 

^<iJL*Jl (^LLu cdL^ljLlil CjLc.^aia^l ^3^;*-^"'^^ tJljL<^.u.<;_*IiJ 1 4 _j>>.^1ju3 _ 

.4_ij_i^ L>^ ^^^-u-uiui] 4JL)L£ BliLtiuJI ^^l^IaJl 33^ ijl^ <4_i^ljjJt 3-3t_<a 

OJL-C. ^3^ (3 Jl J *S Lj JLAJ ^1 4_i2_L^d_3fc_^ t ^1 /^. "f Cl ;_^Lj _J 1 <, u-"f 1 1 ^J__jC. _ V 

.4_j^jL>. JjLt^^ 

>^^_jj>J,l 3-^^ ^ lJ^-^ Lt^ 3jjLa]l _ A 


<-^<. 


. 4^ jjLjjJi LllI 1 3r\_«_a:aLlJI ^^1 .^<.tr>4U ^1 4-,t.jt A CjLjj-laJ 

^ 1 (_sl^^)Ji£.'^l kJaL^l k_A*_j ^^-^Lt-Ll ojufc *Lij 

4_ijj_<a j^LjlILj^ «)) Lojw 3-^ 'O^v • ^ i-<;-i^ 1 ^ J!u 

0^ L^^5^1 lJzjus^ ft ^1 T&-a)) 4 _<i1£' JLq-jlILj-u I jl ..*5^L3.^I 3-4 

4_lj^ 1 ^ ^ V 5j^JL-:t-o 4_^jj CjLc^-uaj^s *^1 ^ ^ * 


L^lj <3^-^ 5j^Ju5e.4 >-:!-^ lJ^-^ 

J I ^ -»-'i s L 4 L^ (jyi^ 3 * } ^ L^ILjJLjL^ ^ ' ^jL_L-4^jJui OjSK^ uT^ 3 ‘ ^ 11 

5ja ^] (jr^ Ji->"5J ^ 1-^1 L^jJU 5LlJ>J1 4_<-liIj^ 

J J j*Cll J L?r_ j tV1 j_Lfl c*.<ia 5,11 5^ wn 11 3^^^'^^^ 3-* 4Ju-u 3^^^ ^ 

)S-6^ -)u7**nij 3*^^ Bang 

M 

^ ^ V 0 ^1-^ La Jl13 Jl3 ^ 1 • ^ L_lj>-^^_i_lI 1 ft 4 _jI,;&_ 4 n 33"^ ^JllV J Lj>i- 1 t <3 JLA 

^^1 ^ ;^jJl «Ronald Munson 3-«-u-Lfl JdL^j)) 

3 *^ 13 -^^ oLi^-Laj 3 "* 4J3. 1 _ 6^ i.4_L_>>^^_t_d 1 djl__i_ul^jJI 1 ^ < 1 ^ ^ ^ * 


1 k.r^ <L^V1 4 _uLj^( ^3.j^ : Atidroincdu 1 jl^^3Jlj\ j 

oJuL^ t ■"■ 4 _uii 3 aJJt 1 j<i f ■ J 3^1^ .3u.>uji ^ j^L 




























TpijJIU) 


4^1 jjJl _ SLpJi 5jUj-aJI j_aI^J aJI 4jtj 14-L<.uajj 

tJLi~(!I (JLsL V. L^ JUDJ) ^ ^ 4_>J LuD ^1 

-jij li£;a-j->JLi 4 _u1JL1 cjIjLuJI I 5^^ L^ 

<zj \ i.'>JL I ^jl^ ^ \c dj I 1 i" i fi A 

Ttjl Jjl 4j<=ducuUL Ual .♦ djIjLdJl oJ^j^\ tfCi-jLjjJo L^J->a 

V1 ^ ^ jV! LLi^^ 4^Jlj>. oLltkJI 

S^m ^1 l-s^j-jlII 4 1^ I«-<Q l_d •.,^c.Lcu-u i 

4^1jJL) 4_j_>Jl 

L^J^' ( 3 ' ;i - : > ^'<^^ L>JL^ 05^ 0^ >t!-^ 

ii.iJJ4 Li^l—‘. 4_LjLjj.j-ilJl ^jjjLiJ 4_t_uiJiJL) ‘^Jpe—L^ Ijob^ i L^L^ 

^ I 11^“ 11 1 ^"i 1 4_^ljtJI 4 A t j j 4 4_^^^_j_Jl 

.. 1^^^^ SLu^tii _ i^L->~ - l_3^jlj V LLqjI—q LaJl^^ 

^jJI L_jjv^j_j_Jl 4 ^LjlJ1 4_(Lu 3 ^ ti t f ljL>-lj L^a_>. ^ I t 1 i II ^ cT^l 

. L^Ix^Lj 4_i-s 3LualjvI 5^14 4 m\I ^ jj_<J IjJl^G 

Lc-jl (I ^\-*- .a >1 ^<iic, 4jL_} 1 I I ill L-O-JUS^ I I /'i dU Ij ^ ^ V1 ^ 

L^L 4" 1 j l-s ♦ is t i ^ IA i! 4 _i_<jjJlI Lj 4lLij^4 4_) t ■ ^ ^ ' 


Ijufc ^ (tl j_yic. ^ : 4_^Lijj_ASLIl^ 4_^ljj_j_iJl l^ »n 4jL^-iJl 

CjLoj^a_« JjLi 4Jul ^^1 jlj_*_lj -cJjt^ 4 i1\l , ,.V Jlj^ i^\ 

.. 4 ^ I /-it) I ^ C-1 VI 4 1 H *jiiLLjI£U 1 5l I '>J 1 

#« 

^J)l«~< <nU 1 ^ f <|J JLJ 4» J it^H ^Lc. c_<j1 ^>tA^ 0^ ii-iUii 

^Lj lI:*) dLi->Jl 4 / .<1 j, 1' 4 Ts .1, j ^ 4 \.i^ L^ lILlu-u-J ^ Li j. i ^ H ' 

i o' r f. Li^ j <1 11 ^■^.■^■^"i ^ 11^ < 11 1 JlA 3 * (*" ^3—<—4-3 3 jJ Ljrt-^ j I 

1—4 dJ i ( A ^ i< 11 r r.i i_LJ>- ^^i_iJ I (_p-^ ** L_iJL:fe_fl» 

(j j M11 C-<-iL^ 3 ^ < I La-^ ^1«-1J LL>.jj-<;-j VIILq » Li3j4H 



((4^L£.i) i, ^ 1« >ij "V 4_jjrt^ LlJ 1 4_fl_L^_j>>tJ 1 :^<JL»J1 diLaj^^.A c 1 rt.j.~,< <il 

'*^1 "V 4^j-jl1,1 5jl=w^ .. 5-^5 ^)Ji-ur>V! ^l>>^3 

■ ^3j 3J ^33 3_^^^ 4JLu:a_alll i~<3<r_ 1U31 ^j-4 I^Jlc. (_|-a_tlij p3«! 3 ijLi ^Jji^t. a! 3 juu 
^3 1—fll 1^ I'Vl ^<ijl4 ^4)j t«jjjJL::t_a)) ^<iA£. i ^ j3^ ^^3 3_j_j>.^^_j_JI 3-^L<aj 

» 3.^ A Jj>-3 ^^Jtaj J^Lj:e_) 






5jl>.j jlI (j-<j L>dJ iS^^3^3 ^j-uLlII >^lji (jy^ 

fiL(L<_uM_5 _ ^Q-^-cIajL-A ^ (ji - ^«1 aJI 
Ij-Aj .. ((^j^L^“tl ^Jl-C,)) j_yJl LT^i 

i Uj3^ : L^j> 3 jru ^ (_yk. Jj U <j 

i4-j.SlliJI c.lj^.j„d,l 1 LiJLufcLj^ i c.j 4 j «« j ! ij 4 j f in .‘Jl^ i^c^i 

- ^ (3 i-Lnij j\ jl.Tf itl LlzvjJj j .:^,! 1^ 

(J^cge-jLt-aXI ...5 juJL»J 1 SLpJI ^jlc. (jyi^ _ 4_^jJiJ 

|:kLc. ^LLa-S ^JyS lIjVLj^I oJJt 3^ ^ J 5jl.:>.^ 1 3:j_a.^o t c. I 

VI 3^jtji-t-uJl cLUj JJ^ ^3 

L ^ f. \j 3^-^ 4jL^^ ^-^3^3 

jJij V 4_jLj l^jJlxj 3 ^ C—LX^Vt ^1 / I ^ ^ i A (^Lj 1 ^ j 1 Mf 4J^J 

* %% 

^cJjlJI 3 ^ cLj JLgttTu 3 I Xvl JjJLdX Q »xl^ tilJj t Lq ^ i 3 c. 4^!^.rtJi ill 
^j)lt lij 1-1-:^jJj J jtl 3V A ^j^lt tl 3^^ 3V ^ ^ JLj>.^I 

^ “ ‘ “VI f*.J ^ ( 3 *^ I 1 11 ii^i Iti '^3 ^1 <j * ^I t,r< Cy^ Cj^ ^ *^3 ^^ 

. jLa-jJll ^oJjiJi 4^ub Lq ^jL^tJuui (_yl<-)l 4 ^^mi U o,.Jl^ 4 ... lAl I j 


|»1aJI <iii)tldl# 

1 j-4.i.t^t I (3"^^ 1^ ^ I '* 11 <3^^ ^ Vjl^ Lr^ 4 rtj rt ^>J 1 3 \ <3^*^ Jl2lJ 

4_j_^ \—A (3^ ^ * 4-dL_j_5.j>J 1 3^ O 3 "* >* J ^ O3-^^-^yi (3'\_j-<vic, 

,. 4_-i-<_u3'L_<lil^ 4 »^Li^1j c3:JXI1 JL-^J ^L-^j-LaI JL:^ \ I>>j l 

^.VJjb ^3^ ^L^TLjfcl LiiVLrst^ (3v 4AjuaLiU 1 j^jl.>J| 0^1 ‘ 


^ Iftkit ULm 

^ i...4—i»ti 3 ^ *3 ^ *^J—^ it It (3^—J 4 —3^^ ~<]I Cu—)L^ 

^L»JI ^ 3^1 ubi-^ ^ J ^ J ^ cijLj_i_^l ;_31 OjL^^ V 

3jLv L/0 Jl 1£.J t <J1 j I (11 (_3^ ^ 6 *^'4 ^ CT^ 3.3^ 

^_3i f-LjIu_<_ul 3b 4_U£)L3tJ^ _ 4_Ut_l3^l J.Jl.jui2l1 3^^^^ 

LL>iL 1 ^_y,3 “v- _ ^1 ^*\ tl oi 3^ *• J diLljL^ 3^ 4_*_j_ilaJI <^ljj l-<> 




TplaJILo 


<Iu j “ *J ^ J^ J t.a.11 «:Lj_3ji (Jlj Lo _ OJJ^ 

1 j ir (*«( ^ »1 xJjlH (J^ 4JLcuJl Lo ljufcj i(_^Li5tiI 

%% 

♦ ^(OL^ t 5 jli.SjlJI ^ ^ '‘^ Cxia^-c. 


CjUljJLlLfl i^IJLajVI Cjjjk^UI ^j_c, 3—L^J—4 <»■■,> d udLlA 

. jl_^,IL:^^l Juuo ^,11 L^ 

tPj U jLA -<">*' ^J^\ j^jL^ .«.«> (-jLL^ djljvlj 4-gJ^ (Jdj^ 

** «• «• «, 

4_illL3tx c:*-L>. <al.g. ^JLsbl^j (^I Ljj-A^:v ^ <3 

(—OJLaBJtll CjIjL^JLvVI ^ci*Jl ijy-a^ . 4jjJaj ^J^LI Ljj^Joj 

1^4^ I.i rt~ > ^ciaJl i Jlj^LjJLjj 4_iJLjlJI 4_4-txJl 

. L-^-ua-St-S^ CjLj_-u3j^^I i^jja 4-^J(^1j 

JUJUI^I C^l„,3> j‘*f < oV ^ciaJI ^LLojI 

4_S£^Jd (jy^ (J^^j 0^'4-} ‘^‘J ^^^-aLlII ^ l^* »a (jLj J^-2Jt c- <~wl^1 ^j-4-3 

4j ^^jixiiUJl t, <~w 1^I il\J La ^jj_LOjJlaj III i4_i_ujljJLj ^ *\ < !I ^LaJl 

ij-iiJl (-dljj| ^^^A.i.u-a ..>^^ ^Lc, ‘(Jd^-^ oj-^ Cy^ 

4-i^^jJojJll ^ 11 ^.^, ~ Objectivity 4^LiJl !IV a» 4lLjx-<-uJ L«J Ijufc^ 

ijyj )jl_A 1 IjiA o! .(cJLiJI Ja^..iJl Subjcctivity 

dJUb (Jr<4 t L a! t.} 1 ^ l^ a—a I ^ ‘ "^-J^J d ^ J —^ ^ J—f 


L^ L^ ^ <1 jJ (j^0^0~ ^ ^ cJ J O ^ ^ 4 f! 1^ 

^ ^jl _ I ^ 115 jjL 5 t-o f ^ u-uu \ j ^ jyiiC - ^( jr ^ 3 ^^ L?"^ 

<jr^^ CjljLiIL>wVI 1 -^~ ^. i ^ a CL<_ 36 _iJ 1 _ I ^\ 5 > 

(jj Ijlj_>.j 't-J j. j ... jI a >. ^j_a JLj:r " j.hj L/a 


cLJUlII t (^ a 11 4„iillje^ ^j^IL^lj 

^1 1 11 ^Tr «Cj^L 4JL>.1 <1J In d> 1 u\ *< Mil! ^ju^ Cy^ lS ^ ^Lj 


^JJ) I Si ^Lj-ojV! IjuAj » 5j 1 <^>1I ^.Jn f11 4 r. JU 4J)L-(^ i^j-a L^ A j <rt.*) 

;^l 4-tJ?fcJuJ j1 JLjCLljjVI t^.Lf> it 11 CjI 4.«-u-tl ;_^jL^I ^Jb CjIjjl^cTJI 

^ g I <Q ^cjbl ^Jb 4-Lia ^J >>% AIj <s Ljq JJ) ^ ^ JLo^ ^Luiu J1 ^~ r I 





1^1 l-X l-«—u t ^ t 4 .x^!j i.r^I.J jL_i_IL>-V 2_^_m ^1 

J1 ‘■d\j\>\ \ 4.rt-j-£0 jL lTlj^n 1 ^1 cIjI n| 

((^ (I jin iM-Lal I) ^ 5jL^ ^I-lTu I r."i c 

4JLJ_iIl jL-?r.,.^ t d^j...a.«.~t.i5v.~<..(. 11 U ^ C>^3 lAtltintis 

1 

lIjI ji.<» .C. JLjlj i t-iLtTo 3jL2-!i jLijLJLc.j ^ ^ mi r 

^ d ^ ^ ^' c.7^^ JJ_u^L) 1 jLi^_w4 _ ‘ J ^ ^ ^ J-clSLIl c.^1_ l_3^VI ^_<_uJL! 

SjL^I <?jL(i c)-^ I 4.^1 i^^Tl jLij-aVl 

i Lo 4„,t..^l^ ^ di ^ tl cjI_ij| LcuSLc-i Lc LJL^ 4^ItJI L^ V 

5j i L ^ \ ^Jt LjO 4 Ia /1 ^ j L>a 1 ^ i.1 A" J ^ .^ilall 4_a- <^n Ol i"ij 

^_yA_oJaii t_iL^tluVI 14 i 4J^ I 2 1 A \ »." 1. <1' Les 

t U^Mc.1 ^ V| L UUJl ^ 

. 4_uj JlI I I ^ jJ 1 t. f.l.,t.".i CxJ 1J L<a I JlA 

lajj_« Jjl ^ Cj^ _' 4_nil_ilJl _:>Jl 3_La_ 

1 .'; n ' >~ ^ I cl_<^i.«.j' 




<3 —L*J1 c-' 


J A 
V 


L^j ^j^^Lzij ^Ltll Vo 4 ^jULI 

jJq O' ^ J ^ '<■^3 IjLii <jij4L_>- jl L_/<j 

^Lc, ^ ^j^j-oLfu itiUii j_yJ| ^LuoVLj V| lUtl ^Lc. i<Aj 1 

1 <k ^ I LiLi3^-j.l!l ^\ ^LjiJI ljui 4-tSLt.uj JLjtlLa ^ 

. ^<iJjLl 1 ^ lla_> ^J L>- 14_j 


L_ 4 _>_d 




JL_5^ . Cj_^-AV-J1 5 L_/0 4jua c-j(Jt_u£>t <d A . .li tij (4»J1 Cjyi J- 1 ^1 

1 " M ^ T1 ^I^.t ^ 4..,A.,A-ij^ ^ i <; 11! 1 J~^3 ^' ' l 4! i^-»' 

^J-ua_a]l IJlj tljLJvl^ Lial_ilij d A , ,.l AHj ^ItJ I dJJli ij_ilu_c. 

^^1*11 aJl-uHJI 1 J) <t^ < nI (3^ ^jl a <4—L<t-L* 

A ' «w *« 

J-3j-A 3 William Whewell uj^ L>i”3 iuL^3-L cLcaji 4_-j i_ijV—S 

<=• 1 ^ l)3 ^ Ij—^ cVj_A _Lj»_j (,\ _>. ^ i.Williarn Hcrschcl 

. Hans Dricsch Ernst Mach ((^La . 3 ..Ut l 




?|<xlaJILo 


..S4_<2_<_uJLaJ 1 ^ iy\j Ls^^LLd] J-t-oLs i^\ <Sj^ W lW-^ 

0 j—)ue^ L-A I jLJt ^ ~>Ji cjiLoit^JLioj 1 jl-^luJLj ^1«U 4 o ^1,1 

^t o^ tL_4-^_L^ (JJwljujJJ JL^mJa i?ljLc II— •• 4<? I (ilrttl 

^^J_4_*J 1 ^ .UUJ^ Cll Ll^^JLit-jJ 1 J I II V I ^,.A I (j^^^__LlL»_> g. I Q 1 X 

^L*J1 ^ 'i I ^j L_« aJ~^ (jl ^-o-jc—uoj t^_y-<iJL»JI I 

4 f^i 1 ^ I ^ 1-1 A ^ Cj3^^ ^‘Q-IjiJ I 4 o < Cj~^ _*■^<1.^ ^ ^ 11 

gl—cJL*-S I i_^ ^J-Luial giLJj ^^3 i4__<2—«_uJLUl 5^l.i ^ ^ ^ ^ t 


^q-j-AL^JLI -_^-bjLJ 4_i-ij1jJu 4 A.(-i/^A-jJ 1 J_)_<3 iJjuLil/l L^a-Li-t i4iLjJL>Jl J j) « 11 


g^-uu 


JljI* oL£ jj (^jJU ^ 


3 0.3^ 


^^^1 UL^jl ^1 2u_^L-uV1 

. 4JLi_aJ>. J;3_>J! 

Lr^l ^^4g<lX. j^L_aJl ^ ( ‘I ^ ^^Lx-O ^<Jjl11 4^_ljjM^ L7^-3 

t4_J_gijt]l i.—lij^l^.lil 1 ^jl C C-uoL^ C. g^—liaJI gLflJ] 

4L"i-<-ii^i ^L>.VI gLgJjiJI 1 ^• ■" * (jj-LaJi ."."m I^JjlLluLs 

L 4 _l 2 4j2.t-ul<aiJ ^JL>Jll ^-j-gsol udJJ lj^j «S1 jUli) ^ ((‘JlJi^') ^ « 1 jLon '^Julalijl 

^-^_t-«^ The Logic ol justitictitK)!! »j~ij j—^ L> < ^^ ^ 1 ,tJL i (3-1* u 

4-j^l ■<■< 1 , A 4_ii_4-uLiJI jfjn Jtx<LJl ljL_^j (J-ua_all j,.,.j-< <i a jJ I 

LusjI 4J ijf^^ djLLji^l^ 4.ji_ala_lll CjLL aJLii 1 s-lj^ 3I->_< >i : 1 ^j.U ^\ 

JisL-unj'^l gl <tU!l j.Ia.u^l 4jl L^Liia^l 3-* 4it-oLe.^ 
3_g 4jj_«jL-ij L/g 3^ o3j> ^ ^ j "1 ^ ^oJLtJI 4..d-c.u^iL-a 3 ^ 3 ^ 

_ 1 ^ j "( £* 3i ^ ^ i I Lo J 1 .I CjI ^ j C< ( n 

5.iL*Jl tgLg-JjlJI 4 ] *ij 3 ^ ^_-r*-Llj La JuJL>L ^ILa.^ a J.U 1 U - ^wC-U 1 A-43 
gj^L-oVi ^A^Jt-A jLlit_j Lcj|j i^Lq-j-Al ^3^ 4-L_i-u^LaJI gLA-UJI ^>-j-ju V 

c < iJi / j 1 ^ t^-sLljJI ^^< t)I I c^L-II^ 44j^Ljil 1 (J^LlIJ 1 Li IILLa o\ 

l_ 3ML>-L cL-lTg: 

i i “ < L^ l_Ll I JlLa ^ 1 •*J I 4,^ ui^rJ 4 La.tf Ml j >.^1 CLull^ Laj^^ 

((^aJLslJI 4 a I II14)) ^ La ^.ju-gsi 4(4iJL) jJ 4_=e--u_)^ 4 ^l* 1! Ls-J^x-il gL^'.-^l jL^ 

Ja -ia-Aj ^-ua^JI ljufc j ‘ •" Jl^^ t4_oLj-j_aJl ^^LlJJ 4-a.j-ais J^^je-a 
L-aLI ‘ L 0 - 3 J 3 J.LI 4 <3-t ti l.£ i^icj 3-5Li I 4 <3 I ii^LaJ I c^LuL. 3 ^ 

C 1 j*^L ^1 ljufcj i5Lj_>tJI 4„t3 < ola II 3V c5:PJ JtaLpjl Jltv^ aJui> 


Jb-i 


51 





t((4 rt,«^id1!j l-^^j) ^ 11)) 4A:3ejo 3jj) ut-'t 11 5j>_jjiSL!l 

CjLj^SL^-^ 1 ^ ILj <> a 1 <l^t>>jJji j M I ^^XtJI ^jbLlJL <j :i 1 1. jJ^ i j^t It 4 a t,<i^*LjQJ! 

.^(JjLli cLAxxkLl! 

4 _ a _ _ laU jj 1 ^^ ij IjL^^ 

4jj-1sxj (3^^ 4— S JL^Ju-Ldiij ^jl jJ-ilLJujo ^ it i *< i jl t Ij 

^ I—^ (jUbj i^oAjLil 4_dL.(uiis i^\ 4_^Ljl^| 43l jX*> ^ < l^") c~« A '*■ i 4 -it ^ ^l 
3jj) ^jIjlII 4 A-ciiT^a C-uL^ ^Ll 4 a.^ 4_jcliaIL<_tiLA 

»i.l^ ^,1 i i^uaj>^ Jlj JL^ IjLA 

(^jja ^ tUl^AjJLjLJ CjJL>. 1 JL^ rcJjL^ Lj-:vi !I 4j oi ^J^olSu ^ji 

^ ' 

^Vt 1 i ^ .A T t 1—^ t i. ^ 1 ^1 1,4.U S 1 » J I 4,.rt t CT < >L^ ^ 

^y\u2u ^Ldtil jL^\ jjaj ijLa *^ljJlj cJliJi 

( JljJl->J 1 lJu^ 4^ .<.it 

^Llil ^ j 11 IA d4 L<x^ (cfi-ilu 4 j Ir> <iJ.t I CjLuol^^JxdVI 4_ph.^lu^ C^LS^audo] 

SJj-JuJlII ^ ^"t n <!^ ;j I <4-*^ ^ i «il 4jLi n^'LaJ 4ru^Ai L*i^ Jti-4 I’tj <'<t 

. «<JlijlSuJ)) » L >1 Tir^ I 


t.i«* 


?<£llg^liMl)ll ^ (Ml 

(jl Liu 1 <l- 4 tcl)L_^L-cujVIJ ^^JjlJI 4-i JL->. ^ LLo^ Lll 

V (jrJL^l O-^ ^Jl>^ Lh^ cr^! 

b^^^LIo Ij.,14tL.j^ Ljq I V f c <-uLrt£Ljl ^^ ,* ' “ Cy^ 4^4 

^c-se—>. ^ '• 4— xL^L-iiil p j /»>! A t i ^ jC^i ^ KffJi-A 

<;Lj 3_:J—aJI ^ Cj\ ^1 4—^ ^! *(^^1—^1 ijr^'^ C^ 


Oyi Lc^ ^ Ti ^ I ^^^LdtJl ^_yz L.^ 4^^JLaJlll 1 J - ^^J) j- j 

{fl^\ ^ <,1^0 

.(oL^L^^I jj>3 jL>-i 

tw^jLi^Lnj)) :4 jLI 4^ C.P. Somw «^ZLxn» jJLxol ^ ^0^ aLc. 

’ ^ 

^oLlII ^LBjo ^ 3 -<u (jl (2>^L4 -i 4-Lal-» <1 ij 4j B >Ji cuLx^ 

t^j-sto-a Lr^ ^^-4^ iCjL^L^Vlj ij\j 5^.:stAJ1 <jl .4X4 ^Lj 

^1 iilj^_j_aJl j^jjn L^-Sjj ^ 4-1 qL i <»..i-x^ 4ijL^ ^..A-C. Lr^ 



TpijJI lo 


jl^Loj iCjL^L4^yij (^/l-LiLLuiU cjLoLqJlibl 
5Lj.:^I 4_i I.II *<1Lj < (3^ 

♦ CjL^l I (I >VLi ^\>y-^\\ 4-d^^ oj-^^ Lc.j|^^ n ‘ 

V* 

^Lc. E.M. Carr w^L^)) cjL^Lj-u-iVL ^ \• TuToI.I jl».I La j ic tJilJLLj 

4_tja.a^ 1 i((^ji^)) JL '^Lajxl pLa i nl Loj ^c^LjJI (J-u \ ) 

: 4J^ JL>» l-S^LscJJ 

LoJl^ ^ 3jUij.jaJI LLua^l "*~ L* ^Lailibl ^t _ ^ 

^c^lUJI - T . 1 ?ai*j V ^c^LjJI ^I _ Y ♦ 1 LLua^L ^“1 ^aJLftJI 

i>k!i 1 ^t^LiJl ^ 1 «lLsL. iJrL.<-uV1 Dj-Lrttl 1 it^ <,41 V — ^IaJI (_d^L3u _ 

L1 i^M.a 3^^ ^JitJI t 4- I i Ln! I _ 0 . (jy-^ j—Jaj—a ^aJLftiI L a t jj <■ t j 

VI 4J 4_5t-co V La ^1 jjk 4ji In^^L-a «jl-^» 3-^-^ I L$*jJI ,>-^^3 

«« *• 

Lj_j:wjjj_j_Jlj ^ ni >.| j.^L ^t^Llll ijjL_S-ja A )c. 

^t^LuJl ^ y. ,«j V Ij Y^ ^ ^ oL? 

1 ^ at iU> J 4 jjj) 11 L-lj:^^^_4 _^ 1 ^ jL> 1 » j a ^-^1 ^1 <(Q-I-*^IJ 

- Lt^ - ^ Cr^ -OJ ^ o^ it-di j 5 j>Lc.j i^^LHI 

j^T j-j_j_*-jjj .♦ A tii a ) «jL$^» c-Slj-Iuilj ^tJ^LjJI (.jr^ Ct-^ LaLa-i 3.*^L ^ 
(^j\j 3j^I—^ 1 jL->Jl ol-^ t^aijL!! 3^ ^ I J J-l3-:H^^ ^1 3j-^ 

. 4 J jjkj ^ ((V)) J 3 ^jJjlJ I 

3^ ^ '^1 I ^ j c-^-t-u-TLJ La 1^ j -l£^ CjI^I I <1 >V3 ^1-* ll «3j A ^11 ^1 

V ^3^^ L>^J ** ^_yji i.M 1 ^^-uaJjtil ^JL^ al al^JI 

Ij 3 ajj ^ [ i-AjI CjL^Ltai-sVlj (jJ) I * "< 1-^ (^a-^-SLl^l (^3^ 

I ^ <r. ^ <r. V CjVI ^-a 4_j-aijtjl Cj(3 -^^3 ^W aLIVI c^LcuJl^l 

3 *f ti jjLAj 1 ciJj^l.< ii 11 ^aJx:^ <L.iJI jj ^ JJJ ^ I Lj->- ^j 11 *3^ 

^jJl tcljL^L.tij.aVL ^iliLLiIaJLI i^jja j-aj CjLLI^ 4JL»K.rt_a 3jj) i^ru ^c-ualj 
^jL-ail ^ 1 , ,.,<Jr> ^ 7 ^) ^Lj <^^Ijj 3I <_)l.t j r<-L^V **( j 1 ^) ^Jljlj 4JL^ Jl.7lju 

^_31 I ^ ^ C-aJLiJl ^ L^J ^^ 4_xjm I ^ i a j)IL> 11 

L3^ 3^ Laj»-3j? j * I^ ^^ fl ^I I*! r I ^LLc 11 ^ a ^ i^JL>. 

f^jja U^—^ L^*^l — (^<ia,lll ^a-ic, 3 I 3^ / d j il /.. tV 1 CjLxjjIjJlII j^jjn 3 ~ * V 



9:^ I 


t j 




*• ^ t 4 _jj>.jJ I ^jJlaJI i (iO I - 4 ^Lli.uVI ^^JLuJl 

^LI*^I jlJ ^1 -5 1 j >Li.it ■>^I ^ ^I 

eU^LJl (Ou ^KJI 

i-La_tJijLj (_y^^ 03"-^^^ 0~^ • -q ^.nTuJ La «< n» 3^^ 

3)1^ y^ <■ a 1^1^ ^ >JljL^L<.^-iVi (_iLli^ (^L_aj^l i Iju^^ 1 jlJ I ^ 

(j^JLLaj 31 - ^ * j j L> 11 ,_iLJtlLiVI ^cHj * ^ ^ 1 a 1 JLJ>-.I 

l^jAUj CjI j—i-Lll 4,ja- Ti' ^JLl>.VI j I ^ ^alb cLil , d a n\ <^H < ^-Aj 4j| 

jljJsVI AjI Julj / A ->j j l^~ 11 AJLi t a ' 4 _lj><JI CjLLjI£L!I 

t4_a33LJL! ^"<1 ^ i^n Cjljj aLaj^ >,4 ’ij iL? 4_aJ^LJLl ^i-T. CjLAx^^aJI Cj1^3 

4_a-j3LJL! JuLLi-saJl 3“A^>A 41^3^ J-^ A^A-LLa-xJI J/GLa 

tljLa__t-diJ 1 jJj:t_a 4 _Jl£^ (J-^^ O^ 4_a3*^ ^ 

I_jLAtJlj^Ll 4_:> j "t ) ^aGj ^jL) 5jl_ ljiJ ^ a-iitJl ,^.).«.lI ljubj . 4_ajM-ll 

3)L^ L_a IjlA^ i j^JLajJl 4_i-t a C. (jy^ '_‘-*^ 4 a n1 ,^i ' 6l ^ ^ ^ t((^ « j— lLth f 1 

M ** 

^\ AajLLs 4_jJLa-i^ (^g-G » j 1 In!I Ljf.AjV! * '-^!-^ 4 iiiui') 

. Lulj) f'lT IjJL>. 

3j) I L'fc.ll 4_>.l^ LaJuLc. jL-ilul t^..\ 4_j_a-Ltjl lUj \j ^ I>Lj 3 d ^^ O- 

5^Lj 3_^ ; j^_^jX.L-a-ILj^VI ^1 1_>—<-uJ 1 ^^LLGl Cjlj Cj^LSLAJLI ^y:ULJ CjL^Lg-uj'^Ll 


Cj L-ilAJli 1 j I ^ tAjjLaJll jL-gu-jjl^ i4 uLSLguJl 4—^ L"f^ 1 

4_<_uLi-guJl I ^ i ^ ^ ^ I ^^-L4-iJ ^ i. ^ !♦ 4^ 11H I_j 

0^-^ y^ ^ j I'^j-^ 4_aj^^AiJ dJub ya 1^1 4_>JLjl^ V 3l .. 4^^^^LlII 

La^ lLUj t‘^' (jLj>Ji.l AjudLAc-}^ 4.-t-a-l»ii <Ijl3—IL 5 l,LlA^VI 

♦ 4a ■i.ii'?_'>g! 1 aJLib 3 ^ * ‘ tiLi-goJl ^^Laaa La 


I 


t^t^l 


<iS^aJL*Jl 4^,) 3I ((S^aljLiLi (JjLJLiiij I3LI,)) l_a 1 ^Gl£^ 

^LGLcL^LI <- / t.guJL^ ii^^LlLvVI S i, a (jLljUvl 3l^g_uJl 

a ^ 4 _l 3 j__^Ii_i-*-* ^LtJl ^a^-3 4 1 ^^LLall-gu'^l 1 _ o- yb ^aJUJLj 

\ 4_!j-a*__Jl dll y \ 4_i_A_guJ_dJI CjLjjAAUI yc V 4_jj 31 .J-La-fil 

.(JL^I ljufc ^aljiJl LJ 4_<iAdtJ La t JuJLaJI ^J-ll iJjULJ 





TfalaJIlo 


1 Lj -JSLi 4.-L-t tiIII j j-A a 1! p^ ^n IjLA Ju^^l ^>0 jjj 

n JLaJj 4,2 l<ijL*J 1 4.^:se^ ol! 4—t-i. ij LLo jL^UiJlj 4J»| '^jj t ‘'^ ^ 

uL?^.>JI t_utij jL^ ^^LtiuS^Vl jtj-uii-iiJ,I I c^i >51^1 

•• 

^ ^^j La>j 4.j^.^.jJI 4_^ 03^ \ 4 WC- 1 1—4 

I < ti LHaL^" ^^.juus c—JLillJl ^L:?tlJl ciUj 

4^^_«;»:st>a ,jl 4jLii( (j-d '<S‘“^ 

Ijiib (jj-^ jlrt^ •‘^^—:i_<JL*JI iJLiLj^ 1^ < \ I ^J.<^ i mjLouI jjj-^ 

cLcjv-LjJI I. <—I Lj Lj-ti 1 ^<a-^ 4 _xJL«j_c. y^ uii-U-rtJ ^L^JxjVl 

CjLjj-ii_Ll1 4., jir. (Jal 1 ^ jJ_>aVl 4_j__i_^ ^ d ^ 

.3jli-<jLA!1 4_l4-1aJI 

yji 4..^ *4 l_4^ ^L_*JI ^ 1 j ! I ^ 1 Juje ~<-<-u I *. i—SJui 

lialj _ 4, ^ j-.i (f l_<i__C. 4_jJ^ ( ^ 4.11 _ ^ ju^l 1 JuiJ ‘ ^ 

4—LjjLi-uJI^ (j j.^Jl.i^I\^ |^4_c.Ij^1j (w-cLaJL^^ 4_ i a j iWi!! ^^IjtJLj 

CjLc-L^L^ ^J^LiiJLl (_paju 4_^_>-lj^ JuL^ _ OI 3 ‘■4_«Ljl!1^ 

^-iLL) V L<i_^^ ^^_p3lj-c:Vl 4 _j>JIjl>s ^j) <AiU _ 4^LS1j_uJ1 CjIjLjse-ojVI^ 
(JJ_*J1 (jl 4j£!_cj ^ t^Ljj^LlI y^ cl— a —tiiJl yjj^ —j—i_oVl 

LlLoL»j ^1 j| 1, L^l I ijj\ ^Ijl 03 -^ tin* 4-^Lxt“I jvVI 

I ^ ^_yj3 LL>.L>o i4_4 -i^^c:^ I^ Ajj. tl 4^^ rtHH 

«« 

♦ 4-1^ ^ jJ i L(^J^JL>J 1 t <;^4 
c-a^L t3^>—^ 0-4 o^j__^l 0:Jj^ yyj \ —c 

_ >lTjili ^cl*JLa ; L^Lcj L»<0 l<> Vi i U“ 

lAltx-i 4_>-<t,l£. LT^ LoLcJ Jl^Ti t.j _ 4 _cL*J1 4_<_cLj-4_uJ 1 4 jir ^ Ll1 Lo 4jU3ljtJj 

lj^_a 10-3L>- 03^^ ^ L^LO 4_c^a_<iLiJI I^..laJi jj^*} ^ 4_^^i 0^ 1 

di I^ CL)LoL.«II J^i i 1 ^ ~ ^ it) JlO ^ i^ I III ^ (3 ) ^ 1 C, c 1 <; 1 < 1 i < it 

.1 ^ 114 _c-La 

: J!Lo a_«^ ^! Uib ^Ij^'^I dJl^Lb Li>^ 

•* 

4ja.:t_A cLcujL^ j. ju^ ^Jljwcu-^ ol <L) 4^1^ Oi y^-^ iS^-^ 

^i-Tpu [y\ jjyJ])) J 0^ 4 jlr. 0^ (0^^^ ^ ^l—tO> t4^l <^4 

oJLcfc ci^^_:^i Ljjj_Sj (J-Aj ^ LdC. 0.1 a, V—c-C. CjL^jJiJI c^jL^k-jJI «. 





\-A^ r *JLiLoij Lcja i^\ (jLiuu^l 4_L>.) CjjjL^eJlll 

oLIjISLII ji^)_t-ixILj (jl ^ 1 iM L-ilaJl ^^Lse-a 

^J.Vlu.a.U 

^qJLlJI L)~^ 4. jjL^ j rtf! fcll j * “ 3ji_<0 

•■^j^ oLjJ_t!Lu< 4_o^'ilaJl 45ij.j>. ^Lijt 4j| t^J-Sj 

dju^ Ja^.a t.M.s oL ^-LojJiijU^ ijr^ (^j^skju 

^L-Lolit-Jj 3l j ^ U ^lo-< u t^j^i alt (2 tV «4^ tun. x.a..tl A^j-iUll)) 

cGljj-laJj ^cJUJl oLiJLajiJl L^ ^_juajl _ 4.-ua.^l 4^j) L:>*t! i 

jiajl) j-^ (jr^ (3^ gJl jjj 

^jT)) I ^j-u3jL 3^ >-^‘^ <^i C. 

Jj ^jla ^ iAdma Sedgwick ((dJ^^ju^ 

Creationists <(^_ycljLj*^l 3^L>J1)) Ijl^ ^3u»/q (JO ^ <5*4-^ ^-^0^ cr^ 

M ^ ** 

14a Jt,x<-uJL I jj-iuuil 4jLj ^^^ilLxLsV Q^jL^tJ 

^Ii.A.^tlLu.^L) Eugenics I (^,cai> 0 Ox^^Ld .JL-ti clfk-Lx/l^t 

*=^19 u>^' i Mi.t U t1 t d)L. l! 1 4 fc f ijLi iA 

3jl^ ^ 4 _j_4jj1_u^1 aJI 3^-*^ 0^ “ ^>.)l.lj L^-j-S - 4 jV (, 3jir. 

CxjL^ 3^"iaJI uilAj ^JuLa-sJ )^ 4-^t-tajLi (111I ^^ Lq^ 14 

CjLlIujla ^Aai Lt^ C.4 < uj! Lc^ ^«x.jG 

4jj-j-£>Lji_a Paul Feuerabend « jluT^ j-a J^w 0-^ ^ cr^ 

' *• 

t((^^JI 4_^ ^j.jiLiit..) (^jdl ^L*JI j^_ya 03^-^' IXLc 3l^> 

J-LAi ^1 C, ^ j t LaJI 3^ ^ J ^r-i^ ' (.il <«) * Ct^ *" ^ 0 ^ Ij ^ 

L^'uaJ la^ 4 \l i"^. 4_lc: Laj tjlj^ijJl 4_^ O-A-u-o L«4£^ L^L>.Jtjl 

da (^ ijij tQl Lljla^^ LtiajI 4J*\Jj 

(—Aa_i<aJl j—>• (sl—4ij < uj ^^l 4^ *4 (j-^J il_/jLc, i ‘ _ TO ^^j._ji-jJI 

4 Ml A < ^cIaJI Ql iA 4 i ^■«.<I *<i l_A L^q_a »»1 < d11 

jjl^-ui)) i -i^iLa ^A-u-uJ La^ ^j-faJLsc-jJ 1 I oI I—( 4_i_ijL-adl 0^*~} tlh* 

3j) A1 ^—^0 (jr^l ^LaJjlJI 4_jJ| 3ju3i,>^ ^ U^ (^^-JiJ (( L^jJ^JSuJO 

^ A A ^ ^ I 4- 1 A/LiXJt.! I (3^ 4 _-a^I a a ^ a 1 > 30 t /I < .iM t ] jLuI>^ «• • La ! i 


?|idaJllo 


LsuljO ^cJjuIl 4_a-fl3^ L^r. <"« j I i A (j| 

Lj I ij. r~u^tl CjIjL:^| IJ ^ ^ j-A ^qJjuII ^ 

(^cJjlJI 1 ^. t ^< ..j ^ 

^-jLaJJI <.^1 llu ^ I ^ ^ 1 .0 ^ 

«* <M «• ^ 

C-tJ j_>o ^2>:J Jl! ! t j 1 f. L;i-<».^J I ^ 1 ^ J OJ-rH^^ 1 1 ^ 

^ cPl J^j (3d>^ L>^ f^Lal l a li ^ i 

I o I ljub c_« i.u-Hi^r) L7~^^ LLi^j I Lj3cu) t LjdVT 

. ((<; 1^*,! 1 Jj>.^^ VjJ 


&UMf§f^t 

<tjl Ijl^ i >|J ^ jl _ tLj ^qJjlJI ijl ^<u<-<i) 

^J!L_/o'^1 ^qJjlJI (J^jj •• ^ftljtJlj ^^JLi_U_lutXI ^c-A ^ il^tlj Jj|.„4^..^1lj Icdlj jl 

*<— ,tll ^_^)ui.>Ji ^L^u (j( 4-IlJ Li-u^^ ^1 1 c^-<j y j 

_ <;LoJjlJI ( 2 >^J ** UJ^—tLie_cuiij ^LjoVI jLoSLlI 

’ M 

1 "tit 4 ^ ^ 4 t Jl^J^ iC^L^LjJLi ^ JLA ^ 1^, 1 ^ vl 

I jub^ i^jLuxj-al^ fiLjJtjjij <L^iila.4 u cjIjL^ ^jL^l ^c^Lc- 

•u^ 6^ ur*^ 

<1^ Ju>-ljil 1 ^<vl *''u JL£ 4.jL^LWI ^^ ^ J gl <ulj>lt (j| 

(jJl BjL^Lj t_kljJLc.Vl :^,j rtJ! oJLA (j^j ‘4J SjJL^ <?J -^u < 114 X 1 c 3 >^^ (Jt!^j 

^A. 1^ V ^1—^Jl—^li t,l jjj (If^ ^ <- A- i ~ i. ■^<^1 3"*-^ 

\ 3-A LcjJj 4<>JL^J 4_» 4.ji^LAJl ^1 <.fJl (jj rt--v- ^j-£>j-;>»JLj 

^ ^ . ajl jj <41^ <i-ua-t ^1 •>■ <0 I^^Lj^I ^ 2 >X (J^i f-ixtlj 

«4lLjlSLa LX LiJJj Ajusj^ i <0^.0 
cjLjI ^i— pi ^jj-A.ij (^1 ^qJL*JI VL 4 .ILjvI 

tfJL^ 2 Lj 1. ,.4.iJi ^1J^J ff.j _rvT jt ^'1 _ c^\ _ C. c, A >*u. "< _ uu 

jL_a 4 A (n (J-c__*Jlj ^Jj_A.ll (jv ^^pxsL-Iujlj t4U A «.m 1 I 

Ohs^rlcs ((^_j_iJ I <*<1 ■))) ^oJjtJLj ^^J.>-< < 01-0 ^ ^i i.a> jlSL.} i I^L.u^t <j| 

4 J (j^ j-^j-:*-?^^ ol j < itl-L^I)) c^Ln^ l-AJJ^ Lyeel 

^_yXc, ((pl^Vl jJj^l» <!L4-£>L>J1 4ll£^.^xj «(J^» .\.Al^ .«^jj 1 ^)) ^^£1^ i^yj& 



U^^QjuJI 

9m * 


^^^LlII ciU-^e-j ^ <j (jL^ U, L_aL<;j cJiiLifc_xs 

%> 

^Jiiuo ^3 4 Jil ii'i IjI i]-} ♦L*>4 ^JL-t-a (^^yia^LjuJl lji_A 

w *~^^^ ‘_)L;t-l-iVt c-o-jSJLII ^ ^ \ 3^3 ^ ^ A1 <TI 

^[ _5 L^j _IlLs 4-jU j^\ _^jl_ ^ Ly Miirk ((ciJjl—aV)) Lwoi ** 

_ u^ '>S30 ^ ^' ^-j . 1 , .cJ! c\^1j~jj\ 4 "1 <^^LLo 

' 9 * 

j^ ^ it _J ^ 1^ c 4 j i^yLl 5ji—^ ^-I^l—Uj^ ^j.,urt ik U 

L^ Lajl^I 3j—SJLs < 1H 4 jLrit—juVl 4,„ t .,xi A I JL^I 

*iN ** 

aJuit (^-1 1 ta.3 Jlj>. L>aJLLt_5 lLUj A.R. Wulluce •(^J^'^lj)) 

.<L>-Lt-uJl L-.(.Jt.«.uJL) cL) lj| ^LijjjVI Su^^-laJjl 

lt^! t^b t>iL^ cLjI U-« ^U1±J1 <Uixj La v‘>:i-^ O-^ jl 

JrG^L^I ^-L-t^C JJUL ^Jlb jL-iiS tJ-OJ -uj <5^-l-Sj LaJ LjJcaJV1 

‘ iA ,_^ic. ij ^^4^ u’ - 03-^ - (j3-^-^jz} 

La^ t^Q_^LAj| ^c-tJJJ j_ilb ^o-Aji fl j I II cLlLc-I ;_>jLJl JJL_*J1 ijL_ifc (j I 

C-oojL_re_ILu-iiI l—aJuL^ LLcS^ VI JL^Ljj ^ t •> i<^!! ^jLJiJI 

^ ^-j-LoUlU fiGjJo«- CjM^ 

1 f.\ .^^.l t!i ^t i>s ^Lin Ii .Jo «j—^JjL^» t_lij>.V l_>j jlLc .^ 

^ l—ji-iD jJ I : L^ j I « 4_L^ 1 <—j 1 j I» ^j>4 4-C. ^_<i_:^i^ ) ^ A 

^jt ^—iiJIj t^—* Cy^ ji-x -«^I (jj —>■ ^.,.^L«-lI j a. n 11 ^ 

«* ^ 

(illao-Vl J_iJL>o _tliJ t ^! I c-l ».i.t 11 ■<» " >.Lj l-SI V n.r. VI 


^A«1 Lj (^Jjt-jiduJLl I j-A cjJLtJlj <L^-jA^. ^"t-t-uLi!I Vju L^jLq ^.1 a^n 1 \^ 

i 4dLlaJh. I 1 4 _^_j_j_1j -K-i t_31^ n r. V1^ JLa < 11 VI 4jj-_>J 

J_^—jtjJlj t^_^ljJl JL.njJLj f. Ln n^V l L^ ":r_j-Tr..ur>n LiAJjL^ 

4J VLc-LiAi ^^_^LLaj>.) (^\ ^...-pnnj ^<jJL*Jlj (^jjLLcuJLl ^LcILaI Vi 

. <LjLLa_>.l ^l-in_)Vl L>^ 

.■)^^x.<tj i,jy-^3 I L)^ 4_jJjJ_a ^jyjt ^qAjlJLj JJLLxiju.<LL! 5jjL>. ^lAc.! jjl 

cLj Luil Lo ^<sj:ac_>.j La JJLC. \-^jla Lr^ 

<: LoJ 111 ^cAaJL/a 1 jLA)) : CjV j LluJ LLAj / <d ^^Aoj 

^o-^-La j-aj J^LstJ LiLLj 3 I ««VL1 ^Lo-ILaVI ijufc 

^ J> 

4_n_n_>. L->a (j;r^ l3"^^ ^LjlJI L^LSL <.-4j tti-^LLa 4.Jj^ mTi 





?|aisJI Lo 


^ ^ ^ JolJj-j ^ » j it^ L_/c^ Scj|jL_>o 

^“c*- Lj ^ ^ ^ > f rf 4 1 '< < <I ^ I Si 4-C.^ ^ ^ ^ ^ IrU^^ 

^ ^ "<-4^ >a Science Sociology o 1. j.^ Lg,l--wI ^ Lc. 

4—Ul 1_2_3^^ 1 tJl I V ^ I ^.la rt!l (iiJJLi Robert Merton 

4.jiL3tJ CjLc.^..43-:?c^ C^Jlj>J1 ^cJLjlII ol^ 

, 1 (j^^ ^3^ 3^3 Jl^ l_a_*J 1 LajI_* Jii L^JLo diL-oil >i_j 

j-j^^\ <_jLi-£x_Lll t5jjjL.>JLl 4_|JL>^1 jJI (.iUj jjx. Ljj^L:^ 

^^ ^I ^i ^ 1 11 1 lg>^—'>• 1 A I—j_c. 1 ^ ^ L-S >.)i ^-(-u ^ ^ ^ Cj3 ^ 

, Jolj_u ^ 1 ^ J ^< 1 _A i^_yA ^JJU ^ 1 1-^ ) 1 La 

t ((^a 11 <L^Lc.)) 4 j.<»_<-aj La^L.a 3,1 j~v 3^ i ^<.i5LtJLi 

^ 3 <)iali 3 “II cL-iJ ^ j ^jl C-tSLcu^l JL^ ^j,_LL>oVl (jl i-LUj 

CjLc.j-uo^_o ^-J±,Ij 4 <-ola!l Cj^Lj>Ji. 1 4jr,■<,;>? t L^LujuSL^Ij LuLL]^ 1—i-uj^Js 
^ (jr^ - 4JLL3^ j-^L h ) L^Jilc. ^^JjlJL (Jjfcll_ilu>3 (j| 

4j!yUj oyn 0^ 

_:^1 a.> _ iIlIj —^Jl C-t3^l ♦• ‘t—^1 rt-.^i <1 (^JlII JlLlII 

••«««« V* 

4_3ilit_A Cj L- 1 -t-u..cv L^jLjJG ci!^” «~fii 3juJUi CjIx.j_uoj^ 4 ^ <;,,la !l 

^LLa 4 J..41 a 11 olAlJ^cli LoJk—Lc. 4^La juLa LjljLJu ^ U <tSr 

^j) fvLillj 4_t_a-Li C->l j[ ^jl 1^ 3 3 "w g. 1 a la U 

(_r^ 4 _c.1_l^ W ^ ^ 0 La (J-a_aj f a i 

Jju 4,^ljL]l ^^jfcj—u-u <jLs uLUj t^4_>,a-L>.,ll ^<L^^..L<-u-a 4 m t a 4l:vj,^ 

IjLc. La-j^j l3ljJb ^ j 3 j ^a-^JLa ^Jlc. ^^o-^Lal a. "A I djVLst-a ^L<_uj1 

IA i<^a 1*4 _ j. <">i jJ I diLl^ Jyo ^^3 ^ L. '^t^a uLii3 

^jiaa.Jl ^Lul j-o^oZLoj i rLliVI 

3j_C.L_ 3 V 4jl ^ <1^ L7^3 “ _«i-L»-SI _ uuJLK cr^ 

. 3^.aJJ i 4^ ^ <"■ ^IjLa J-stTLl ^cJ-uaj 

J^Li^ O-^ L^j iL-ujv^j-jU J-^ljJ! ^ i l^jJlII 

^ «« 

La Lai tA-jLilaj JuLa A„,%.a il^tl 4j jti 

^L^iLijl 4^JLaJ La 5jLALt r u,ja 3 Ll>iJI ^^..i^L ujI ^iL^IuJ 




4_c,l_3 5_ udI _^» j ji 1-1 11 _lU t rt.-'ir , 1 <0 ^\ t4_*_j_ lL> ]I 

OJ) .' J (ly* ^ LliLi-Aj 4 ^^^L<j < jl ^CjIjij-ju^Lu jJl 

^ ^) jJ lLo j(^_jlaJi 4_^l^pL miT, 

^^ 3^-5 oL^jJLiJLl L_-tjL:3e_*j > iVI 

4—^1 -tiuJlSi I (J-L^^^Jlil uV he. Lj<^J) .(i^ J, i 11 

CjLIjI^UIj CjL^Ja-Lllj Qja JuJl^ iilAJtt...ittL ^jJLJs 

jJl AjjJLd^^ 4l^j ->JLI <_Sj^^JaiLj JL-i-ilj ;^Jl^ ^Ljj 4.juoL>- 

>-4-uVn. V^ 1 ^ ^Lr ^J^JL^^.J>^^\ 4_d-dre-J V Lij;:^^ciJL^^ls 


^-Lu:aJ 






^LjlI 


J-i 


L < H 


Jlj CjVjI .rr a 


Lo ^Lc) Metaphysics L5 j)-^Li^I ojI^ j 


,, ^ Jl 1 4 ±.A, ^1 - fa « j..tIoJi f.\ 

k* 

4 j » j ilrtlt ji A <<i <LJI! ^m-jJ^I jJlo^ 


^flU 5j.j.4^ 4 q-< K ljufc ^Jii Jiilj t4juajoLitJl 

c>® Ji' jf 

. 4^j_4l« 4jt..j lU 1^^ dJUfc 

C-U (3 ^ 1-j-uJ 1 1 ^ ^ j-xj 

jjj Lr^ oL? Bjl-aI tli-ll 4—jJu-^ 

oJJt C-ul^ LSlj^^^LI^ 

A o i fi I 4 1 ^Lfl lIjI— lIsj i <J1jV^L.>iJLI 

«• «< 

1 / ."i ^ LjjejjJG lLUj Juu ^_yILh 

4__iw4l*Jl 5j^_aJI ^ C ^Jj-Lstj^ 
oJJk^ LlH ^ ^ j t-N 11 _^1 ^ t ^JL-:v 


f 


- ( (ilAll^ 1 ~ ->1 1 ) e-C^l Ljuhil 

ijr^ L^ jJ—S j J—* ^ 

Lajj) ^In 4_fl^^^_jLJLI ^J-aLat-Ttl! 4JjalSu_^ 

^L<_ujV 1 ^1 Tt^lj g-lj. fl~-t (ilj . 1 J LauLlTu^ 






J - J ^ .Tcl 1 1 ^ " -Qt 1 _A)) 

J ^ c ^1 

J ^ 1 <—O^J 4 A. ,1 lit 11 

, (( ^ l-tj I CT^ ^ ^ ' t 




Lji^qJojjJI 
*«• ^ ^ • 


^j-iiJLj <(4, j-^ !^l Cjljdli) ^ ,^, j^l jJI _ t^\ 



i 


4 <tiiAll ^ 4.^g', i4 Ijl-lII j..Js f?,j!i jlILoI — 4 1 ♦ Lit- 

^cLlII 4..J-3 j)^j-^>ij ^^jJl C-<-3jJl ^ ^ h j..x^,a 

’>^'i i^cJjlH ^<s^JL»l d A . .1^ ^11 ijr*^ d a < a.i^,! 1 3jia_oj I_(_?ejjjG 

. g.l,4a.i« 11 (JLo^t (J-Jbtlu 

i! ^^_yjL^_Lll (—^JL^Jl oi d A / /.M ^s-LiLiJI V 

' %• 

^ ^j) iJ-3^ diu-tjuVl ^laJLtJLj ^JiuLtiJlLa iSLj-rtiJ 1 <« ^ ^ 

((’^L^ax-^^l )> ^1 (( )) L^d djLc. |j_o^ ■ 1 ^ jJjLrtj 

i_ lILc L_UtSLI^ ... j ■< M g (^ J^ j-ii > 

«« »* 

^^1 ^^Ij > d dl 1 L_3^_Laij>. ^jl ^-Llijo Aj ijL^ 4 Lj-dia-Lo a\j^ ^1 4_3^^_*-i L/o 

p-l^l LjVL>-» cr^ ^ t4 ^Ic, j^pDj'^l u 

L^_aJl j JL3 <Lu^_L>JI Lili r Ll clLjLxII (jl^^_j_>Jl^ djLuJI 

3jl—iJI ijV ^ 4_ <-ujLj LI j_j_JU ^ LoV^ <iU*l 

oM—jjLHI ijj—A J—^ lt-^! vl>^J ♦.. (^ < 4^ r ^1 

' •* », 

e-3JLA ^^jydJl ij^jflj^^\ ^JIJ.4,uJI J^)X Sji^JJLl 4_)L>.V1 i ii-tl^n3 

.^cJjlII 4.3,1 <>.i3j j1 ^^Jbtiid (^JajuIuJLI 

43 tii^^LoJl (—tjl-^ idiujL^Jl j^a-£a_*JI ^ f^r. juLo 

^ JJ t^ll ^1-*J1 JliJLst-i La ^ j < (I 31 L^ /«3u (_yd-Il 4 i-3 ^Lc-t^ Lo 
< u I 4..C. I J- irf^ 4 i3„.,f u^ ^ ! I Oj I^— t u C L^ i ^ t xn ^ (11 i jLib i ^ 

i.4_n Ltf '>iJt ^^1 4 ,l*.j ^L«U 1 >£>L a U 

((Jj^j))^ ((^L_«))^ ((^_^4 j)^ ((C-t_iL-^))_5 «3 'ju_ ^^^3 tjd—^ 

*% M 

(_)^))j ((Hume ((Locke ciJjJ)) C^ 0^ 

jjjjJl j^ld <jL^ ^<4-1^1 tjl c^jJJl •♦ ((Jovons 3 »^ ((Mill 

^jl I. j C-1 (^Luod'^l i-W ‘^^^Ltil 4_3 m^La ^daxl 4djSLl 4_xdl—dJI 

4 dio Jl:>J i Ld^jJ ^d-ii 1 4.3 < ui'd 
^^1*J1 ^xLLh (_iid_L42^ Li>. 4_3ja/^L3Jl (Jjb 

^aXjLiiojL g-l-a-Uil ((^cjJjU)) (jj) JL,i,n..) IjdL^ ^4 3 I <ii3ll jJiaj 4_^_:v^ 

iCjlj. i .4^ 3" JI 4 xL djl^i—l^O-Vl d-gfr-t-gC-UO ^1 ^^1 J! 


Ti^aualuJI pJUJI piiUI jMtSij \ ft jS 


^ S^_yA_u-5_>J I ^L^jl f.[ <iltJl ^Jl 4^ I 
5^L>o ijj& La jJ^I La^ iA t *^i)iA jjk ^LiJ! ^LaIL>.Vi 

^^-^LtJLI {^Li i4_jL£^^j£u ^-tbj 4 ^Lj Ijl^Ij l_i_:wjJj_ij V LjL^ 

jLI TuI ^c^Ltc^I «;l_aJL«JL^ :^a-ljLj| 4 a t ^ "• ^j 

4.1Lx%IL] 1 <Lot^^_lL!i ((^^)> JJ& JU:?^jJI ^LuILcuVIj 5^ (J^ljudL alJI 

J^2 (j-a ^jJL Jl JLa-c! j,.^La La IjjL j^jJl Falsification 

,^4.^^^L!1 Cj da 11 Ijl^I 4j 

(.{ a i• n ^Jbl-La ^ laJI 4 a <-o^La (3^ ^ .a. ~<..,«.4<1 I jU. 

CjljLu^alal ^ IfcJI 4. ,a..,A:>». La-a ^a-^jJl LbjLjLlL^ij ^a^LjJ^ 4-^lj 

>-T CT^ lO"-*-^ CloL^ 4j| ^c_jj_36_u» S4 J—LL ^ I 5jj-iiJI ^ 4^-g. jLLa 

IIL » I *i„.4 *i“ C.4->L^ La L^JiSU^ ' * J ‘ ^ I 4_1IoL^ 4jj. L \ 

cIjVL^ aJL-^-b La ^ .a c.^ / a ^ tl L^a ^Ji> La Jj.-'r^ aa 

^ ^AA aLc, ((Giere j., j j ‘tw» 3 ^^ ^tajjLlJl SjljJ_ ^ 

’ *♦ 

Skepticism LLiSL<Ll]| c^jl^ CjI aljg. a j-a LajJ ^LUJl ^j_a 4.a-^>L^I 

♦ 4.j^1jlH 5^^!iJI ^Lib (jL^ 

UJ (.McVI bili U loA 

ala It.11 4jlLu j^A I JJbj 44.^L^I CjLj-LH < \I ,^JLx:Ilj BjuJl:^ CjL^I 

4JLa->o La^ Lr^ dj-^ 4 n jn -v- jLajLcVl 

^1 i Q .><• < (3*“^ 4j air. 4^ BjjL%ILa CjI JL^G ^LVI 

J^ >Ao^ ^Lc. LbL^^t 4 j <,oL.u^l ^j A1 a1 I ^1 3^ ' Lal^ ^ 0 * 

^a^jJl (jf^ L^^ CjjI 4,u! Jl 3 . Ju^La L^ La 

i <^^jl Jj-ail IjLA .•.4_^juljJI ittl ^ < .,V CjV^I^JLI diLLa 

4jdvjJ^^ CjVLtx 

Lu-dJ^^^j t4^^i.^ t a Luujl^j_>- ^Lj (—l.a.'^IjJ! (j-^a-3 LUj 

4_^j^^_xIuJLI ^L^I ^ a ^ \jJ^ i LLxaJL! 4_jus>^^_c. Lu-ul^^^ i^jja a S'* ««i^i 

^a-AjLujIj c^Lxjjul^V aLa-LtJI \^ * uj .a^ 4 A . ..I Alt 

3-^LjiaJI Ijlj^^ / t i»>ji I **< -N^3 CjLjJcljJI 4,^1 j 1 laji ^ 41 (^yl\ 
^ a « n J La I^^ 4 ^ 1 ,la 1 i 4 A ... i a ^I tt a (_^,^iJLa LftJ I ^ ^ ^ ^ 

.Epistemology 4 ^j^l 


4 A / ..I Alt 






LLolj-j—fl 4_^j-jtil (jjji-i ^ cJ.5^ ij^ ^<,-j jiti.tl 

O-jLI^ IjJj *i£l^L_jSLll^ edJLaii 'tti Jal u^iill (jl^ jl <4 j .^U* 

i^_^LiJLjj t4_i)^^_*JLl ^L«_u^ 4_)L_j_bjJl L^Jbl^Lo cjIjLcu.j>JIj cjI jLAL<,!t<-cU 
J^jJl ^j-U ((OjlSuj)>j ((Sir Francis Bacon JI)> 

juLt-ttil (11 jjk Induction f.\j. n" i-<i^l i ((^j|^£Lu)) J*^ 

^Ljtil j 4_ulj-flJLi-uVl 4_<LoaLiiJ 1 a doj ijjLajJl jIjlILciI ^_yic. 

- ^ ^ -II ^ ^ **( ((I A • • 4 fl (^jLibl—liu L^ 4 >l' 

L_»jIj 4__i-u__aj ((tjjjlj)) ;j-l£.l _ Ij—HJL^I 4_fl_uoloil <>juk CLt^l—<iu 1_4 JlJLc. 


"t 4V1)) UJ^JLj-ui ^\ 4 ^ ^ ^ (jl_ ^ 1_<;.l^ ((3^0)) J 1 i^ 14- iS 

cijI j-S-iil Hypothetico - deductive (H-D.) ♦^_ylal.i r< t^^l 

( /tiVI ^.^ ( It 4_jj^>_Jt— LM ^ (3^^ CjJSj 

. 4^ 13 

6j3jM' cP'jl t>> Liebig oiS UAV 

(JJ-IaXI 4^1—7<-5> 4_ui CjJLjtc-jj L« ^ ^ “((j (jl ^< <ij Jl-:v^ 

oLj-tij ^ ,^‘(J ^j! V oJLj>-j »lj.^ ‘.((Novum Organum)) 

(^jjl jL_>Jl oJLaj xjuVI J—^ ^^1 4-^^-j ((^J J)) jlSJj 


fl! ^C-J-O^I CLc£jJI LiJuJ^ 1 ^LAc $:! flTi Jl^Lluj 

i>^ (jl£^ c_-iAUl IJ ^JljwIjJI SI-jLLc (jI cJ:* -I* 

IjLJb (jL-iXiJ I dj^ jQ "V- 1^ J ^ ^ ** 4^L.AiJ 4^1^ i t 

«% 

4-^^ A 4 fl>. Cj-jL^ u-(_A jJll 

CjL-jLi-JI _J ^ XIL 63 ‘cr^»^ J-^ cr^ (J?—^ ^ 

..«<-—> L-J^^Jg *< 11 4 -_£i 1—i_i^ L7~~^ I ■ ^ I JLie.rL<-u I 4 j<ijS j ^ L->4-)3 4—j|j 

(3^La_>JI (-LsLi ("-<-<,it 4-,A-se^Lllt eijtjLj>.Vl ^-Ic JL-^Tlju ^jy^t ^J.t 111 

^^t Jlj U (l^jJ^^t ^ ^ Jjt ^6jt j^ildt 

. ^_yj|j-2lLtjy| ^LLa Ij IjlA idjo^ Lr^ mH 



pJlaJI pJ^JI jjuiftj i ,0 *^ 


^ ^ X ^ m ^-j. j. Ml r ^_<_uLliil Co^j Lr^J 

^ L ^ r, Lj 1 j-jLj (jJJjj iLijj—C jI j ^Ljae_^ ^» 1 jlJ! 4 rt 

1,1^1 fiLS-L^mi j ‘"j ^^ AA1 ^ ((Frege 

jjJlII (>^<.j-j>. 4 ,j j rt 11 ^jJjuIl ^L:*e_/ 0 ^ (la I x>^l 

t i—^1 < <1 ^ 4_^^^_i-£aJL I 4_^^SLII ^x ti 


^JjUulJI Lu^JbQ ^ a < fx.i a xit—lite-i ^llxJl yJt I a IaJ \ \ ‘)K') CLl.i~>>. 4-ij>- ^ n ( iJl a q! tiJ 

(^Luk iProbabilism ^Lo^Vlj Pluralism 

(j I 1 JuA ^ i.C. i.^^3 JL_3^ .. ♦ 4 —c \ t _ =kJ \ ^,i • ILj 4 ^^ U^ ^j) 11 

«* 

JL^ (_ 7 -l^ ^-x^ <3..xa Ljjj C^L^ ciJlj ^ 1 aJ 1 4_^_LJilfl 

^ - JL-UtJ JL>. _ AJJSLIj .. tiJljuT ^LSJl L^JLjUS^ jjl ^jjjull 

. Ll>.^J) j 1.11 


Verification & Falsification : 




ii 


ill 


_ jJ .^^1 ^ciaJl >> OjLuo 4.au uIaI 1 (.IjjL^ 

^ (jijjJj Logical Empiricism S ^ :;U; ti ^ j jj^ ~11 aJI 

M ^ ^ 

(2^1^ ^ ^ ir<^jL^)) ^ du-U-U^ iJl}l„AiJ^ 4*<l^ 

Schlick ((Liljid))j Reichenbach ((^L I ('~X r* j '^C-A 4 i 11 4__aJjl LaJ_ 

ilaui.1 I Cm u Fcigl ((^J.:^La »3 Camap ((<-^ljji ^»3 

_ Y .4_j_jjtls>L ^3 ^j£> «.^aU ^jj-_ 2 Jl 4 S-laLLa JJlX. _ \ ‘Cr^ S-t xi ci 

4 j c-cLflj i^jJI ^rtUl David Hume <(^ 3 ^ J 4j< u^xM^l 

Lu3j_ua-j^ i 4 _|ji.j^^_j_iJ| iat! _ T .((^Low j ((jJ-<jjj)) jJ^ ((^J^)) 

4 J I < <1 (II 4j^.^u ^ <C(jL^ Lx) 3 —:^ C 7 ^ 4-i^-l-lju^ISLI 1 a J ^^^laJl 

j_A ^ .^laJI (y\ rt-jli 4 ijlrsLxJLi j-A (^jJl t p^i ;jl-^ 

•* M 

jLaIL>-Vl (jxi Tr ~ 11 (jL^ i^H.D^ ^^ylai i (!■« ^-^Lo 

jl i-IL>.^l JljI Lo IjLd . Cj Lj-laJLl I 4_jj>.^'l u3lj ^cSLseJL! jLj_a«-xs ^J»ua_5l 

j 3 ^ 4 J ^y_^J ^3 ♦ ♦ ♦ 4^ t^ll 4^.3tu^ ^yji ^ ^ ^ 4j| JLdJ La 4^)jJiaj 

^_yJS d(:.LjLj Cj^L-Jj-aj f.\j _^1 4_7—li Ljj)^_2iJ JL^3 xCjljjJtfajJI ^cj_C.Jlj 

CjL^I Lt^ 4_^JLLaI.I ^jJL^Ji 4.-^ ^ (jl (jy* .»L cJJj ^^3 d ^ i>\ ms 


^ j) rt 1^ ^ d T d " '*J ol M J *J 4_9 cl^lo oL^,i^.,lJi 4-3e-tdd 

L>^±^ 4_^>L^ J^J-^! cr^l Cr^ ^ Jj-l-jx-lll 

«% 

.. JUfcJ Loj<^ 

Logical positivists 4_AL»mi 

Lo l^jl_LL:vl 4 JLclLuJII ^ 4jl)) 

^1 jiiJLiJi LM^ JL^^l ^Jjj-laJl ijyic. 4JS1!j ♦..«3j-J^i (_y^| CxjL^ 

«* 

Y + T citLi3) <1^1 1 uj n ^ ^_yu-LJ jj <<i"tt^ ilibji-jjLdj MoIoL^ 4jjJ^ 

^LioJI CjI j CjLjjJa^I jl. y.l “^V jyuLLa j—i—C. ^ ^ ciJLJj^ ^^3 *• ^ ***^ ^ 

1 ^:w^jj_>,ti <Ljl^L^j 3Lj_>JI (jy^ 4_ajLi^ Lt-^J 4*1^^I 

M ^ *• M 

i-L 11 ^ 4 Ij <^ljL^t ^ Vi cijIjlaI Mill ^^JdSJLJ ^j«<■ A «t <' >■ V 

La 4j^^iaj J, j < <7~ _ (J.J L>^ ~ < <*■ <^tl 4ji^ ^ l>^3 ‘ i 

ajjJcxj 4..ILxVii ^jU 33-^^ ol-^ (-dii 

^^1 4 i.fcd <tlj Lse^usfiLjLo (3$^ t l^loLS I «i c-.l:v jli,< <i*> L^j 3Jl>>I^ Cj-^ 4 I^a 

La (^1.5^ 4J^j i 4 ja^ ^^l.»ll Bj'.u^JLl 4-^^^i 4-LJII CIjL^I^ tii 

JL^ ^ Jri^ OJ^ 


jawAUI ;»• *M<* cliUa 

J3i^» ^CoLL^ lLIjJLuI (±«.3faj IMA ^Lc. ^LrU 4jijjL.>Ji 4 a.t dlali CjI JU 

((J L g A» jLcl ^ tPauli Oppenheim cc^ t J^j)) j Carl Hempe kJ i...a.A 

ijuJjK iil4a>. .. Laic. j^LoC. 4 udJj Jju ^Luaijaj 

4-^^^l cIjI gL (iU JuilLcuJll ^_ylol u~l fioVi g iiH » tfl g < ul ^ j ^ .■ A~lt 

4^L1 (^ 3 ! (jiL- (JJlII j-Aj Deductive Nomological (D-N) Model a-jikillj 

u>aJi oL I i.LLfa^l 

^ jJlS] ji .Arwlj (jyj JLa^l ^_yic. (_y^ « . i l j-i u A jl l ^ ^.^i i3-A Jl ■a."ij|jj 

3^^ lLLIj ** i d-jH (J-^,5-^i ^ .><11^ 4 ^j 1 4_^^^i 

Jl>.) ^j^LuuI 4 j uU Cjlgi< gJLl 3^ JjLai 4^1 j4^tAijiJI a^ Li11 

i.Ui.lL, ut Lxgj (((J-i-g-A)) 4 _j>.jJL 3 ;^jJl glJI oUa.^ i-foVl 4 jj(^_x^ i^3 

4-^1 >>V1 3^^3-^i J-*i Lg 3i-^,>^ 4JiS3j i JujLJftJiJi 

3 ctjl-Steji jl <-,JL^ j CUjL^ Lr^J *•* 4-jJL,g ?tJwVI jL,jaj 

' •• 




V^jJBjuJxII (oJIjJI plaJI jmiqj i-a^ 


ciUj ^yijus\ jl JLciJ 

(BjUJi > \ —^ >1 dul—^ CjL_>-j.Ji oil LiJJj xij .. 

.(((JjuiJb)) ^!s^j4J (^A 4.S~< I n/O L^1 ^j£. L ^ «^‘^J 1 ^ 4A 

tillj :Bjj_^jJLl ((J.i 4.A» 4j^^Jij Cj^JL_*J ^jjH CjJL-5e_IL_tJil 1_a (y>Lj 

\ ^AV j \ \A) (yu \,..a—4 JjLj(jj ((Beatty ^_yjl_u)) ^Jul j^jJI 

JL^ \ B 1 (3^ L>^J (4jLaLu!u Vj 4_4^I^ V CjLjJoJJI (jl 1 T>r,-t^J,4 

4 B jB">.. «;J.JU3 (jJJj 4-L4^f ^(A<jj V Jl^j ((4-^lSLoj)) (jV ^l(rtJ 

Atl^jj Ijla 4((4^l^Loj)) J1 ^3^ cjL»^t“(H Bjju (^yjt 

' *» 

Evolutionary Change t_^j^laL:Jl j^-jJlJIJI ^ Bjljjl^I 4j^)-LJLI1 ajjk 

((^L^)) c«t i_i-uoL>Jl £>jjh^ ... Plural Solutions JjL>Jl 

^1 4-ixdu3E^I (3^ ((LIOYD JL^)) j ((Thompson <>jlaj 3h*J 


JoLBj 1 Bjl>jl>J1 ^ I CT^J 

L^xIojJuu ^J.4 JlJI l^a Sjld*<i<iVt (3l^ (BjuLuJI 4^ 

^ m 

^ J jua.A::J 4-j^ i^-^lll IjL^l Loj^^ ^4JbjLJ>.| t ^ 1^ J I a J )c. :^jVl 

.^VjJI 4 a 1~>iJl 1 cjLdjjjLiJt yA 

^VjJl (^1^1 <3^ Ly^^-i:h4^ 6^ B^LaJI Ul 

^ «• •* 

^clxJl 1 ^ cjI^ Is iiH pj j B" jjb f,<il,j rt,H 4_4 JlBj SaXoi^ 

^jU 9J p,^uBrJI IjU^ L)^ hHjd < ^ 4i ^ V J^Vl ^ jJLU 

4jjJkl]| (3^J^ dise-t^\^ JjjL>. V ( JLjJL^I ^-4^^311 .Bjujl:^ 

“V. yA 4 £i B-*^ Li4 4 J Lju^ (^ < 1 1 it IjLib <3^ ^4^ <JL^i 

y'l 'v ((^j-»A)) i.-4-AJua (jr^eJb 4JlijLj>. c3^ Lr^ J 

^t j(j 4.j.4ilr. 4 jjJ^ pj^ B“ ^Lj (-3jIlju (31 ^ (3^ *** Oj?? 

g Ij B~ < .iVK^ 4 la < (lidJl jJLl Lli L^IL4^j i JL^1 j3JI (^LIBj L4j^L9e.>o (JIaj VI 
ya J J-Bj ^ji.„a.r(j La j«jjL»Jll ya >,1 ^3^ ^ i(<-LLjJj_4uiVlj 

. L^julaj 4 . ,.t I 4^1^ Itj ajLuls 

T* Jl ^_y^ CjjJj (jy3l^ 4 Bh ^11 4 J B < hIAII c-jjkljJll ya JL^Ij (3! 

ft* ft* 

4 •J «>“^T ^jt pj jl cjI j„.(„i..<i ^ 11 

Lusl^. LLsLfiij cjLjJL-LjLailJI , tBr Ji^.^ * LcL^j jujl^ (_^3JL jt BJjjt^a 









Ajuuuii <1 ^ ATI y^ ^ i^cJUJl <jL_aiB ^j.j>J 

^jjJLLjjt) ^ J-^ * l^ojjrtlj 4.JgU!l jLp^l ^^^LjlI 4_jJl!La 

J^Vl oJLLa y] ^ :4jLaij-d L)-^ J>^^ c;r^! (^ ‘^AA) Salmon 

•* «i^ 

^j^^UILl^VIj Pragmatists cjrojijIjjJl 2u«jjus 4^ (j^jljua cj>Ij 
^ 3^J ^ «> 6*j; ^ J I j>o * Mechanists Deductivists 


, <(c-.tJ^^ualI ^ i,^~.<,<i U 


Discovery & Justification 


^olAil ->0 ^1 a ^qJUJI 4 fl i tt^^j Lq-ltJI ^1^* ^ 

4^i j SjUjL^dl <_flLcfcU^l y 4 I^htu L 7 ^ 

y^ i Lo 1 ^ J 4 4_^LiLllj i 1 ^ taill jl 

.4_^^>LuaJI l^Lca^l^ ‘-*1^ ‘dl jLjIL>.| 
I-t ,L t _ 4_.^ ^1 ^ ^ JLx£. 3 JuJl-:^I 4jjJaJj| 

4^ Ju LajLlTc^I t Lo 3-i-l-l /t Hypothesis 4j 4>> 

4jl j| 5^S i >0 ^cJLuJLj ^JjuhIuJ.1 ^jI *4_tJLj 

oL1sl>-^AJL1 y^ (JjL^JI ^cSJl J_|j_ae_iau 4-flj.-3tj.4.<Lj c-flLiiuSLlLt-oVl frlJjl 

L a1 /,! I 1 lJl^ 4 * i4^ y * ^ ^ ^ (3 * ^ 4_d^L^L^ L^ I 4 i ^i rt 1 

a_^l ^1 - (3^'^ - A3—^ ‘ J'j—^ er^} 

♦ oVL4lcvVl jl 

j^T ^1 ^jl 4^y2^ OjI t ^ cl)^ ^ciLc. 

4J ^3-3.5tj ^ j.?r idO 1 i jl riVVi ^j L/0 u^* ^ ^ uj^ 

1J^ 1 g-- LdLt^iIt^^l 4—t-<-u.3e-> Lo ^^gjse-ju ciu-t-su ol l 5 t.t! (>JUb ^ ^L?cJjl 

•# 

/o 4_L>.f t_^jJl Justification jjb t4_S_4_l^ ^1 

m (3:iJL?e-!lU 4 ’“t J r. iJ) 1 <ol <c ~ aI yji 4^^pLl 4 a i al i 

4j^_^ 4__uLiiJl 4— ^y-JujiSay (^jdl u-^1 "t SVl 

J jtj 4Jjj|^ I ~ 11 ^Q.^V 4..->-<t-LtJ I (4_jJLa-^i 3^^^-j—t-u _ A 3j-Laj>JI 

u(Zeitgeist y »U ^jj» :4_^L1 ,^Lj _ ^ Lcj 1 ^.‘*1^ 4_fljl t-^aJLl 

_ j_js^l ^_yj^ l_/fl Ij-i-ul yJt IjlAj _ ;Jj 4 J Hi A \ ^J^lj_*_j ijJSLILxjj 

.3jl5LJ1 4jjL^VIj Sl^UcvVI 



?I^SLuJlJI pJlaJI pIsJI jmiAj 1 - 0 ^ 


) ^'\A 4jLjIj^ l>^*' (j^ j) faiiJL a I i ^ ^ 4 \ < ti,> Liulj 

(—al t!u"i^Vl 4j 43^ 4 j <i-Lt.l \ 43j. a 11 ^ iJLl ^l» J^j|f 

*4 

t(JjJC lILj i ^\ 4-o>.^LLi^l CjIjLu^Lj ‘^4^<)i>H 4 tfjrt'>tJlj Vj ^ 

(j-A 1 *■ Jii—Ju 1> I _ 4_1^L.>J1 aJI I il g i< n'i (j-uSL*Jl 

*■1 

4^Lkjus ^1 3 jljJL>- cl 3 13-v. i a 1 .^rXi \ \ .q^Ln t4,,L.»^^l ^Sjuu^ 4 _ (»^W 

jJlSJLj 4jjL5eju-ii/j 4jp^ 


l^t 






». U to j ^ Cjt^ lAz I 

^1 L 43 i ^ J Luia-ld 1^ 4.^ 14~< ^ 1^ 4-^j[j 4 j cl^.,j 4jjBlj^ 

dJL3 (ji'jj' .*■^*-1 (2)^ '^^ 3~<! 1 S^LsJI t t ^1 oLjjJ^I 4a^ 

jJj>n 1 J (jj3 j^.j.}*> ^ t4-ji^l jJI ^-*-11 (jy.4- t itj LoJ IjjG CjLjj irt ill 

^j)j r-i 4 I 03 -^i-^Lh? (j-uSutJI ^_yic,j ♦ ♦.^ tl lLsLJujJ! 5^Ij 

tm 

Cy^ cA! 

4_^^j OjL^ ^JI-a ‘^ji—ua-j3^1j La-ljvVI 

^V2.11flCC JLj^—aJ 1)) 1 4_a-l3_>- IJLA ^..<,^**( 1 ^ JLA^I 

- 3j_^ >L_^' _ (jjjij 1 -^ ji j J-u3>j j j) U n H cA! 

4j jLuSsJLflV!J d ^ r_l L-SjtjJslJl J-XjSJi c3^A_J.J>.VI ^J-<3 

*« ^ 

^ <JT^ >-l-C.l ^ ^ u. ^jj3j . 1-ft, cJdL^il 

1 4 i L^-iu-ftJ 4 ^^ ^ J V1^ d j c-l 1 4_jL^VI l3j|A^^ 

%% 

4-Ldoi J Mill ^J.iLr<-t.Uj CfJ ZV C^l j I ^ j -» l/^.11 ^ liSjJi 


4-l<Jjl 1I 4_j_tio 4jolull CjIjj 

CtH (i>A? U^ i4_^jLiKJI 1 d . j -i8 

^.j_>.^l 1 4 <-LI 4 . ^ dI 3^11 jLa_i_ujJl ^1 <^»ll ^jLuaHaVl _ 4_^L«J1:^VI 

4jLa idJUJlj^l djLjjJajJ 1 4 ^Llj^ ^_y3 IjjJiSfcjO ijJ-i La lA^ u- i Af 

d^< 3tl Cj1^^_jji 1J1 d 3 A S-'-A A? 4 ««irtj cJbAI 

^ i—<_!_< n!i |jU& ^ 3 JLjLu <iJI <J1j 11,\ 7t r11,1 fc«J 

^,^u.iiLwTj (jy d,3 i4 ^ jla»tl 4^^LdJll oJJL iJaX 

- L»~ 4^ / \ Ll^La Jl^o 




Testing jLsaV 


^ ^ 6 ^ ^^ h!i jkJ ) 4_i ^AjlJ j lZj ^ ^ ’• t i 4__?e_L^-j I 4J_i— l^j ^ 

IjJLtdtiJ I t—J ^ ^ (Sl/^ ^ 1 * 11 4 g. 1 4 

^ 4 “ ij 4-t-uj.A 4 1 1 l*..u 1 <^jl t t jLm i (j j 11^1 

«• «» »• M 

( H 1 J il, 11 WJ! 

^^LJl 4 -i_gu>L^ (Logical Positivists i>>^\ ^aloLlXI ^Ij\ jlLo 
< L^J3-^-1 J4 4*S^ Cj 1 <11 jL^^^oi tx <ti 4— l>.^Ll^ A~ aI 

tjU&^ (4jt^.I^ <!i CjLj^^Lq ^HaZLxuilj 4 t 4jj (2)514^ La CLiLL^^LIIj ^ ^t 

^ 2 )SL 4 f (4.^^^l LjujjL>.t oJ..i^7i') (^JlII rt"! < » 1 L cJiiltieJ 

«« ^ ^ 

^ ^[3 (Chronological predicton ^j-a Lc^Ji ojL:^! 

1 ^ j ^ L 4 J - til ^ (j\j 3l 5 (^ ^l—cu( 4 c< 

(4_iJLa3^1 lIjLI^SJlIIj LjjI JUoI 03 ^ ^ J J ^^ 

0->l^ cj3^jloLL)jJL£ * L ~ 11 fi jL rt**!... t i 3^j t ulL^ ^ 11 

«* •« 

(Cretacian (jjj-tiLWl l-l1j>J\ ^Iju ^ lIjI^LIoJ 

^ «• 

^IjlL—lioV 4„r».. j ~ \ ( / ^ ^tl (jjJj ^L^ i d ^ ti * ^ (<~ jt J—>. i 3-^ ^ 

♦ C^jVL 

^L>Lj LrvUiJJil Crhu-5j).^ ^>4 J^f 

3jL 4.jj^^ dl d) L^Jax! I 41 * * (4.%_ij;eLxx^ 1 CliLl^^LiL ^4^^|jL4i 

1 \ ^4-Jfcx>. (jl 4 S,>Jlj ♦ ^ J^j3 4-jJj^4 <■"« L^J 03 ^ ^ 

*cJ^J—“i LLj _ ;ul!$ cJi—Liu 14 ■ J J-j-^^ ol^l^.il! jl,.r< 

J i*\ 11 j2):jLjulU (4 ji jt^^i Lcj-1 JL^^ ^Jyj& V| LIoj_3tLa 33^ 

h 4 j c Lo I (ji"^ (4 _lj^ 3 ^J-:J ‘ ^^ 4 

(j] (Probabilistic i^jf 4 -p.^^■. JI oL^ it! j~r> 

«• 

^Lu ‘^!d| 4. (,,«II dL VI (jl jl (i J J X dL 3-Lt-(^t i V 1JU^ 

* La 4jlSL(La (jf^ 

C C- vfl 

Lot (i—ijLtjJI 4 -LL-(j^ ^(.cL,">>I diL^b >(11 4x1 UJI ^_ji»JI 

4_4-UaJ 1 JJJL5C-4 03^^ (LJjLfc_lII L^ j‘4 Ly^ 

t~ I liVi t .(^j4 _ 4_jic^LJI >^ 1 *J 1 5jL^ Lo^ _ (j\JLA ^l.urvl 

' «i 4 4 A 




TiyijibJI (oJlaJI laJjJI \ qjS 


t^LjJll II ♦ ji— 1-~ 4,x.^L xlaVI cjIjlaI miJLIj 

-kJI jf cjbL^l ^3^ iCommon origin 

%i* 

5j^_:vjjo Taxa 4-ui_<jLuaj Sju^-J ^ ^ Ci 

LoJkjJ»>o 4j;_k:J l ^jjjJLll ^1 Jjjlj 

%4 

iT'crtisry c^-ull ■til ^ j ^^^ < 5_4 ^Ijlj ,£l ^ ^t a < ^\ ,am 

c^ul^kJI c rtl < II U^^JL^o 11 i^LiJjJi^ 

cjLjIj-l^JI ^^._i^L>-I LijlLc. ^ 4JIoLj 4j^taiTi 0 jjt i^Mesoroic 

jJll LjJ^ 11 1 ^ ^^vLi-uI 1 ^ Cx^Lc ^IlII u-ui^iJl ^.Lr. i^^Luu ^^ 

^ m ^ 

.(eulj^^lJjjJI ^ Paleoozoic ^^IjjJlj J^l iJLv 

^jja 4_c.j <1, *^,,<0 1.^ j 4 ^jL-xJLbiuJ Cjjj^^^lJI jLi ■“<A.V 4_ilj^Je3 cilLLft 


Phylogenetic ^^L-uIbl BjjxloHj cilij 1.^C. LaLoJ 4 a l^iia ;a ^L2.>JI 

Jufclj_iliJi 1.01 ^ 1 cjiLol^Lll (j_<a 4.J..J_ft_A 4 ■ -A-%_ A 

4j^ ^ J ^ Juiblj—oJI jL_>.t ^lj,-,-» Ti <»Ljjt^4 


(^IjJl!) 4^jj jLtli^l ^ '4lrt*i<,. A c^LuljjI 3^^ t*4( ^J-A-c. (3^^^ ^Biochemical 

JlaI^^Iij ^l.„ft..~-< tiVl 4 tjl-iJl 4 CxjL^ 1 ^ ^j t i. A 

** 

(4j^_j_>Ji 1 >J1 ^Jl ar A ••• JL^LjJI ^^ ~ ■ ■■ ^ 4_j_^l_u9| 

cjL^I^LaI jI cjIjLoII (3v '^-^b-uJI 4 _xu2>jV 1 cij^Lus^l diL^t^ljl 

^3^^^ <4 3l~/> A ^I“Lstj ^^^jloLJLI 4.j-i2jJLuAltil cjIjl^^I jLouIfji 

^i.A aJI 3tVI 4_se_ua cl)l_pVj «.. I AJl..^aj j1 CjI^ l^Jl lLUj Jl.^G 

»« ^ 

^JD L>^ ^j^Tfc-iS (3'UftIlj ilo 1! (..^<,A->JI olj^-t-alJjJ lU 

«* «• 

JLaLi^I 4 ila lJl1IL%jj ...^LftJ! oiL-LlI t.. <3^ 1 

JuJLaoj . 1 ^ /n^j ar- A > 4 K Mi-ll 4.^^ c—d^ClLvlj ^jllaJLl oljLiIL>>Vlj 

♦ ^ (^rU 4 i.W. ^ a“.a 


The Practicing Biologist 

«j-1^ ‘^ 4 rt t tt^C^ 3>-^ lt^ 

^^|a::v 1 Juihj 1 4jjij^laI(JI L^djLj^^J&J LaLaJ Lx< »LLa jS'i ftj 1 

J>-^ lW ^^^A-lxJl ^.^Ul V ^Lc: «jJ3J)) 

j bcjjj jLj_j—>.^U 4JjL^ 4 .j A Ig. 4j^i^ C< < (LmjI 4__uj[^1jJ1» 



••• « 


4 i olr j,-> lo (J^j «> ■> ((^^^-flJ^^LLj a 

cIjIj)L.IIJ <-illj Juu 4—1AJL_a L>0Ju C.j iCjLxjusLj^lj i-dJI 

«% 

^Ij-a Juu Logical Empiricism a ^:; U: 11 4^1-^ -^,."11 4_jtu^ cjj Wil t4i^ 

6 ^ JJ-c L 4 JI 4^j jJI lli 4_%-tuj 1 ^ 7t I „ LaLc 1 “ 

V» Ljix.juajj « JuLj ^c^Jud Lj^j .fi A. ..M 

jl_ I Jj^k.H ^jJLl IjlSLaj ...((Laudan ((Lakatos 

^oJUJI 4 fl ( ni4 4 d~!! ^JLC 4j( jJb ^<3. < ttlrt H L-iAjJll (iUjli JLj^^I 

6-« 

Li^ cr^ 6^ 6^ (^jL»Jl oi tiUj ^ ^ 

— i^.MttI i i^M ILf lZj 1 ^ A ^ ! I 4 tf f 41> 1 ^ 

^ -, 4-L.2.LaJJll 4^ju^j^SJ\ 4.^1 JLcJ ^^JLaJI 4 n <,<ilfl (jIju^ ^^ojuIl^I Lq Jur, 

^ 4J! jij-u^L Vj 4-^^i 

«» 

Luljl JL <iJl <>i1L1a (j-iJLfJ j| t4J jLsfcj La Ja^-j ^Ij ^ t((^^)) 

. Lj LM ^^ju V LdL^ L^l ct^ 

^JLC. (^Juo t4 >m 4—j ^Ld tl CjL^L>I.U 4-ajLIL.^ c1)-^J 

La I JlAJ < Juc. I^jid ] 1 4-fl 4. d _<Iaj LcJ jJj julI 

((cu^Lv ij-«.a))j (( JuL 1 CjEJuju-ljo 

^JiJb CjLu^jJ 4^LijI 4,.jlc. Lo JuJL%Ib (Jrt V ^JjuLuJll 


^ d» ^ 


«* ^ 


M •% 

.4_lojuju (jy^l 4Ji^LiaXl j_j>i. i ,.\ 


IjjJ 4jSjLuai,l c-Adil ^IjJl jJjlciaJI q-a ^c-ualLu^ LaS 

5jboL:>dl jL^l^^f ol^ ^ L>^J iPluralism ^jjuuJI ^LL> 4_ukjJ^_^I 

^ cLUjlI L..<-4.tij< LbjL- iuun.Ij (!1 ^jiJbjJ IjLLaj ^LuaJ V 

j.JljlmJ Lxjj 4jJi«i.jG (Jjj (3^ 4 dj .11^11 Lo <;LcldJt Llajs-Mj 

%* 

ujI JufcLtioIl ^^jjr *xi^ AL-fljL^il SjJLsfc-a cujL:>o La 4Jt£. 

.oJLjL-aJl luL^^-^uJI ^tl^ i^d'ci lO Lo 



ihll pJUJI piftJI oijiS 


((^lliU,)): cjIjlaLuJLI <?Jla ju^. clajvLJI c-ka^Iu .Y 

oJj). tf ~i L>^ l^JL^ ci<jwLjJI .T 

j l.tJI 

. \ ^"jt-Pr i^Ju^ L7^ ^ftSLstAJ ^Ju oSJb jjItitJ .1 

4j JITl^j (^^jJl idjljL-LJ^Vl Qj^ JJl^ 

«• %• 

.ti.t>.LJ1 tu SjJfcUali i 4i gjk 


Common Sense Realism fslslI 


i LcvjLiw ^Lc. tiiLuk 1^1 La jlj. .^“i ttlij 4.<a ^J#:L<_uj jLd] 

Iju^ (jL^ Ijj Laj ^LIjjJ ^j.ii:>Jl »1 <^> C. I L^ 1 (n CjI 

^jU"«U ^IjVI JLJ>^I .^qIjlII 4j ljj.-i-3tL^ g.1 t'^n r.^l o'jJt 4j Lj^-xicj LI LojLLxa ^L«JI 

i-LaLd <<i| 4^ 1«<.L^I ^^^^jL>Jl ^LxJl o' ;^IUI Berkely 4_ajti 

^ ^ ^ 

1 ju > - 5^ I ^ ^ ^JjI—L uJii ^Lxll)) ^jl 

(jr^ 3 JLui—( uJ,! CjL jL^^jlJ 1J iCjljjVl 4( u!C jI jLit_4 jl I ~ 'vV 

LbjL:>o ^ I Jl:v 5ji^JL:t-a ^j£ulljj SJuLiJI LiJ Lr^ tl^pj ,^Ua*il 

.^^^Lstjl ^jojijLqj L^j-uL-u! H jl ^LjlII jjjijyJl 4jji^l^ 

4—19^ «I! t >1 < - " CV 4-JLjl...<‘iill 4 Ij i ^ ii*>< n IjLA ^1 


(JiLaVi jJt Ijm J>i alcVl ^jJLiauu t4.nxt>^iLaJl 

Determinism 4 j^j—j__^I ^Liaj ^a_4_u_lu^ t4_jjj^l L_^_ 4 -SL>ij cjVL^JII 

- 4 j 4_i-a£^-j_iLlI ^jJjiJi ,JL^_>a - Essentijilism 4 ^^^jl^V1j 

4^ LjuJL^^ CjVL<u:vV ^j-II ^jAaII ^JLst^ 4 _^^Lji^ 

<—)j^ 1 <1MI ^jJ- A * * * \) ^ ^ ^ 1 j ♦ it ^ <4 3^^ Lt5^^ ^LSLj ^ ^ 

. jkiti jLii 1 jj-ui ijOfjj V ^jjIUl qyj Lwljj ^LtJl 


|0^tU 

Lq^ 4 niA*<U i-~*i ^lEi .xn!,I ^uaj 4_t^La>Jl 4“i Itj^Jo ^jIaJI 


I j| t4,lSLt^i 4 4. -j,i.<> A il oJLA i4jl—ual i^Sx -^1 

m> «« 

^1 (4_jliJI JJUa:—4 ^VjlLI LjJ) 1 L> 4 ^ LU jl 



CjL^JLLxi^aJll 4^lJd ^j-uiJ4Jj 

LL^jI <ilirLS>^ ^jjl J-jti 3jLjJ_iIu CjLjI 4.r J I L>^ l.i^ < A 

oJJb BjuL^L^ .., j j <, AjjSsatlj ^jaxisLUll l^-Loj 

i*j|^A/a 4ji j ^j'djfclLIuJlI ^ I j| Vi V oLscJLLajuaXt 

L« (j^ O^J i^cJia_ua.xs JjL3tt_>«j 

. J^jJl 1 j-A fSj^ 

j-j^ ^_^jVl :4 Jl 1JI jJ^Ltioil ^<JL*JLj j^JiiuioXl <_djLuo 

^1 jl Ljj— t j^nja Iji-Aj 11 ^_^LLj ^cJLLaju:aJLi a 

I xj ^1 j 14.tUl BjLc. jLjuLcuj 4_i.^\.«..t 1 t-^l i^t 1 

IjiSLaj ».«^..«,1.»H aJi— d-lil 4- I ^\ Of^ La^ j» c. L^jIj 4 Jl,1 II oJlA 
** * 

4jljJL>JI »j rt 11 _ 3jlj.j>JI _ (JL^I - 3j-^l t(J!Lo oLseJLLxx^djO Cu-j.4.,nli^l 

lLUjl-^j 4 '■>0 cLuL^ r. <— 3^J!L>.V1 4-3t— tiolj 

Lr^ Sj-A Jj^ ((Johansen 4. 3iL! ((gene uj^)) Jl ^Ua 

^jVI ^,t*lAuJ JljLa ((tlnj ^ 4-/0J)tn <U 5Jj^^.^l» (jJij ^ ^ 


4..3,.tiV<f?l La (J^ 4^jJj| ^^paLo^VI ^L^l IjlA 

Ol lSj~^ IjSLaj 1 4 i.> (±xJjU>Jl 4 j^£^-:^ 1 LalwjJj_jJ| I 4 

JUJL:^ ^ IL^IjLul ^1 .>-^ 4 .a^^^ diLcJllxjLAXi a 

Ja^Ll JoLflJ^I ^a-::w|^ ^_^| iL-^j-a^jua >ol t U j. .AL 

^A t dUjJt^ 7K,I I JlULI 3jljJl.^I CjL%JLlax«aJLl jLLjI c-fag&j IJlIj i^cjJ^LdJLI 

Ij-Laj La c^lt jTu.iiV (jr^^ ^ ^1 ~ A tVl oLtJLLa-uaJLl ^1 3Lc.l^^ 

♦ CjIjj),V^“ L^VjJjUa 

jy^uAlii! 4jl L^V^Jua CjLeilxuai,t 4^J^j ^^^_A 4^1 !lII 4J5k.<LJLlj 

Jl ^ _LLv jLOui j_A (jJJjJ ^JLiLa i LaLoJ 4 rth ^e-a CjVjJJla ^jC. 

^jJj (^jjiaj ^ j..xi• all {(Devries 4_<ijLbl ^jJl ((Mutation 

*««•*» «» 4 M 

4 _jQi \ ^ a nj <(XlI~l.]S40rg2.n (J^^ i I i JUiJ. "V 3 i Ml ) 

jl 5 4^/uJtJLi ^yu ubLcuH^Ij <<C-jjIj^ 1 djUll j j.^t"lU 

«» ** 

IJLA (JL-a '?^~lj ♦ LaLc ill ^.j r ^j^a t " < «i! 

^o-LaJI 4jLi! 4^_ujl-4yuV! JL^Ijn 3]1 L)>^ ul Ct'L^ <1 Inl^l 
. l^Lc. 4_4^ (3^^ Ll ^^LjLa J[^Jua ^j£. ^^-ujulU ^IL> <i.rt<a 




loJUJI (oijtJI j-ui^ 


IjJI ^\Ir^ <<-xll ^LoJuLiuil : 4 '},,■>■ \ JL^ ^jQ - 1-g.j^ tTu f- 1^I (J^ 

xAiLail j-^ t JU^j t<LdllV A 

lAjVt 4J^ 4i.j-«-/0 CjI Trll^ t^A ^J-ti>i s 21^ ... A ...tl L^ 

)lution ^ i.l^ A ciJUj 4iloaf i \ oVL-^-x^l 

ji 

Group Darwinism ^j^ljJlj 

*4 

. (_3-U>a ^ 

CjLbj \ (^yjSi 4 ^t 4 jBI 4j CxjL^ ^.^CmII^ LTt I.! <.1^ I -^t I 1 JlA 

(J La > »l <—fl^LTuv i ciJLIj 417<^ 1 L>^ 1 rt*i a 

1 Variety ^ <rJi ^ 11^ <1, cjLjJJI g \ g,!^. ^i j V*< ml ^j 1 j)ji »1 al^c. 

4jLXil3 4-aLlJl I (_yB <-B^L!1>.VI IjLA «OjJ^-i» tiJjJu ^ 

uJiBjJL Liiaul (^>*3 Gregor Mendel Jjl_Lo . Species ^>UI 

CjLjI - >j dJLjjjJl 4-jjl_^ ^^LJuI ^JjLq-4 

%k m 

nXI ^ — jL-c. cjl—aJLlI Ic. ((hybrid (3^-^^ 




f 4 


- (j\j J LftJ I (j’^-C. j l^-l I (j Liui tiU j ' 

' ** 

cr^j Je ‘U^ juaj 1 ij\j 1 I Ji^ Lj 4^ Li>. [ 1 t-j u II 1 JLA (j 

«• *4 44 ^ 

■ a ^11 4.A^.g&.j,lI l^Ijl>>] 

C7^ J^^LooJll L^J 4 j i, g r. 4_AJ^^^io 3 i ^1 

^^L-sJL JJ Tc-^ t (4-dJLL>JLl jl 0,1 J 4 tfjj if ja CjI t>- IK a 

aJJt ^*4^1 . >* t 4 fl J 4_ft_:^l^^^ < 4-L^ IJ TlI i CjVjJjJLI (CjI j Cj L%JLLx4^Jl 1 

3:JJIjl 1)1 ( L^ S \j ^ 11 j jg ^ ^ j j*" 1 g CjL ,g^ji~.JI 

jij-Sj Jl-B ^-4^1 IJlAj (4™^j_jlI,1 ^_^LjLj 4, a j g *i i <i 1 ^ .g-j.^ .ru (^^1 

.4jl^j3^^1 ^jJjlLI 4j< iiL^Vl CjLjcIK (/-^ll Lt^ 4jjJl>. 

((CjL^j^jlj f ^ K^ j \ rt"j (JJL^ I auB i 4 At ti^L^I t g o^J 

^^^B 1 j (1 ^ 1 I {^ ^ ^ t-^-Td I j <*(i i.^..<-t. i.u I(3 Lgj^^ 

j (CjI .‘tt iK 4.^11 JuJCjkj 4. a ^xL-x^lj ... LjL-T i S 

(CjL-^ 3-^) ^ ^ ^ Definition 4.A-1SU ^I ^j) gJ,Lj ^^ ^^3 ^^ 

. Dssentialism 4.^j^fcg>VI l.^ Ajug ^ i <i I ^ lx, ^ m , d ^ \ .\ 1 1 4 j ^ < mI (i11 

44 

J x.tn rtlll ^cJ-Lxjux^ ^jj-g jLicJI-uiJ 4 a i <i3l-^l (3^ JLjJul!) ^1 dUA 

.((Definition)) lJij^ t*iJI a.IjJLj 1 1 ,j<* ii 





JbJLscJUl 1JL-A (jy— 


li 4.1 < It <tLi 


4_jLojljm Ijjiitjl 4^ <.u3'La!I 5jA^ t-ij-i-uJl Ijul 

JL^ JUi-l Tr rJI ^ jJl 3 -^J <Cj1 Tr lJU ^_^LjljQ JUJL-^o 

JL 5 < 3 ! MiO (jy^ 4 j| ~ *,» J 4 4 SL<»u^ 4 J C 4 — i-r II 

J Aj . . . (( \ O I—cJSUl ljuf ^ ^ (<J-»3 

4_juJu I j\ S"ir t ciiLlib f^jjQ 3^^.j^LlJLi fjyj^ 4<1 UL 4ILlLj&^ V 

^jl ciJJj liy^J oLa*J tr></^.I.i ^_^L*_>i 3 <iljj 4 _i_<j»aI ^^Lc. 

M «* «• 

3 jJi_3c_a ^-xC.)) 4 J JJljj oLvll^ <^1 ,Lj 4 j_JLa ((SpinOZii IjjJj yijt)) CjLjIIl^ 

*4 

^UJL-;t-l] 4 j1ji^ ((j^j^)) i iJ IjL^j <((Cj*^jL 4 ulU 5 j_jILaj 4 j < a j 
cJi^Laj IjjtjJaj ^1 4JaloLLaU 41 1 ^ c?!,! 4 -jjl 1JI L^l V| ...LjcJLLao-caJLI 

M «* 

♦ L^^juuiij ^ cjI ti 

Ljiulj j^yjLuMj L^-jI jtjJUJlj (JJLLtiJ,! (jl oi 


^1 ^ 41 L**r!VI 


1 JLIlJI jl_ * I "t 4 i>l 4 

a.. i A **4 11 ^ ML-^i-Tu L/4J OLj>II^ 

^-Lcrv 5 jjlj>JL1 oLL^^-aIlII 45jLjiJb (Jii-xj 03-^ 0"^ 4^j_*JL 1 ^_y)a 

«.LftljLll jL>.j 4CjL>^t^ fit t.uJi) LlM i t Xt i olSjVI 


JjJL 


^ ^ “1 < LjljQ 4 4 


4^j). i 4 A **< < ^J 1 —<3 j i > “I ^I (jyj^ 4_^JlJ 1 ci:* 4 CjI„^ 4^U 

^i—^jJl ‘“ L-a !JL.^^ 4 4—t.uj\ 'seJj A 3 - 3 ^ CjVjJjl^ CjI j CjLxJi^ 

« 4.jrt ( u\<7,! 1 cZjLoJJJL i (jyj^ 3^^_uSJi c—11 tia.4ljuli 


|gNAUlt§ 

4 4j fl<4tr4 CjLjIoSLLjO 4JLJljL<j OLsella-t^aJ, 1 4 ?JlA (ji 

Hypothesis aJl {j\j 4_^j_jL!1]1 4 — 0 , 4 . 44 ^^—oJ! (__)Axj j ‘^^3 

4-^j-47*iH 4>jla ^Jil<3 c- 4->.^4-141 j Lo «4jj-IajJI)) cJu^^jk3 I 4 Ij; 4Theory 

4-w . ^^IaJLj (JjLj-JuJLl tjL^ Lt^ 3 Cr^ 4_u3LitJj 

oLscJLiajuaJll oJ-^ (^jLtJI 4 JL«^aIL4juI UJ-^ L>^ - ij^ 3^ ^J-»A-ll 

44—LliSLo ^_jaiJl_:^ 3-^3 <—3J—*-‘ALi-AjI I ^ JL_^ 4_^JlJI 4_^jjJ 


4 ((Endless Quest ci4-3tj»> ^ ^Y t j^j.n /11 <i^l Idl Ajj^-l-u ^yz. 4-iJ (+) 


Ti^a^uhJI pJljdl pJjdl jjmmmj I n jS 


- _ caA 4"(i^1 jl^)) (J^-^ 4JLaj tlijtl i oK ^LjtJlja 

J > ^ ^ 4-Ic. C1 >Jl.3c_Iu ) iJLaj t A A , .M 1 At! L-4-< \J *.. ((3 JljJLj>» ^ Jcu 

• V f ♦ • •• 

t Model jlj t ^ l^-i..,p>-1 <ULaaILju/ 1 ^ 11^ .^a 

L-iLp-uajJl ^1 JJ) taTJi ^IL^i^U I JJb (J ^ tILuiJ ^ « Ic JjjL>. 

^4_j 1 i <1.1.^ i 3^-1^ VI L^Lc. ^Jj-S 

^ i < 11 L_aM_>Jl Loj S3j^ /,ia.!l-j (_yju3Ljj ^ 1 La i^^-A ((^j^AJ)) -11 

<.L3^_j:>J 1 ^ilu-uVl ojjt ^>^1 ^Algorythim (j:j..A x.l\ ^1 

> je •>■ 1^ ^ t—a ««. ‘ ^ ^ ^ I <_ <j L->> < 4 * 11 Cy^ ju^JL I 1 1 I 

(^1 (Jje_^ LjLj-^i ^J1-4-11 (jJ 1 4 1 <Va" /, ijO 3jJ^jLJLl CjI '>• 1<rr>U 

4.<aK ^Jj4JtIuai I L>3 1 t^j I Lj 1 j ^ Ij, j <.u3~ 4^Lu^ jJ >>I ^ 11^ </^nA 

.r(^jLiU (jyi^a 4_uJij IjlAj^ LAoia-aJ I La1Jla<u ((4j^^.^>J)) 


^ 1 ^ 11 (Ir^ j I I ^ ^1^ * 4-.a i-d >d I 1 <■« ^ Cy^ ^ ^ w^-JV 

Lj-lL-C. CJJulj 1^ jLjILaI 4jjJaj (JjL<aj (jP-oj ^4^1^ i!lj 4 3j 3^11 

(jl (^^jj-juaLtJLl jj 1^311 ^LqJLc. Jl>.| 1 aj.u% ^4 aj 4_p^_a 

1* 

t4.aj a'v ^^1 ljul V 4^l^ ilI jjl 4J (J^j-Sj t4 a,j3 ^ (jVI dtst-tjual jjtaTt11 

(^jljuo eiiLI^ t^l Ju-oj 14.Aj.3,^1! L^jlSLa ^ j <i3j 

- ((Oj’i-t I«^jj/jj1jjI)) _ 4 j,< II ^ <riitl 4jC.^.a-:^l 
^-juual i|^_^3^V c^aj ((^jJL)> c Juiij£^l LoJU£:j C_j£^ 

LjjJI 4_uj L-aLtiu^l ^ LoJlLc. i^JiLlLj t4j^l^Ll1 cJL>> 4 3 J 3ai> 

3^ 3j t^ill (ji_iij cjLjjJaIJI ^l^^Jlal ^ ^__ya 

' ^ j ^<<11 * L>JlII ^ ^ CjI—4jJL 5L_4JL! 4_7e:_aJ%_L^ J1 4 _-Q^jJ 111 (jyjJl 

1 ^LLaj JUu t<Larjar <^ll 4j^!n Hi CjLjjJaIJI aJUb (^jLa.1 ^j! C.4-pl 

^_ya LiUj . ^ ♦ 4.3 J 3..->. 4_jjJsaj J5^)_:sc_a ^jVI ^j i 31>I 

^ 4 * 

j. I"l-^j L-lj>>V| ^IjjV l11j,- 1 tTu-l 1 ^J-uaVl (J^-^ OjL£^ ^AO^ 

‘“d*-*. <^ Ju La j^-po Lh^) JlaI^ujJI Cj^Lv ^ ^iJltLij. t 

. gt 3«a-C 3j>j. l\ <! I oJJt (jpLpj 3:*^^ 



Empirical ’< ^ ^» L^Lt ^jSL<JLl (jli| 

... L^-Jao^ju UL lju! ^jjuu Lfeju^b JL>^ Propositions 

L^ojLa V ^1 cjL^^Jiill Jj-^ 

^ ■ <j ^ j ^ .. i^ -^ j 

(j^SDi r. ciUj_^^ O'** fr 1 _Cr) ^ A <C~V 

4-^^,„a“ U JUbl ^ j 1 Lr^ b.L4 “ «ij CIjlxs^ ' ^ ^ ^ 



. t~i «>> A (jlj 

j Ml rt t 


«• 4 


L|>^f|i^i| Universal lawsu^t^i^t 


«j S4_-Uj^| tji_ilj_SJLj (JjL_4_>JIj CjL^^^JsaJJl 4-3^1—^ I_ a 

(ji_JL>^J * L^-aejLUu j,j r<l I Cj 4^ (j.C. I O^ 1 j-SJ 1 

<llol <(I n 4-> LSLlxLIjjJI 4.juI^L^iJ I o^Lk Jiu _ 

^ 1.1 ^ 4 j^jioJi (jl Lot . ♦.(3^^ ^ i ^ j 4 ..«.«,!^i 4^jJI 1 ^ ( » <1 ^ 4_:^jJl1Lj^ 

.a^Lc. lt^ Ujjl^ ljbjl.ili:£.l Vj i<daloLf./i 11 

c^La**!^ t igj JJ- 4 VI ^Liajjl ^1 ^ * J J ^ ^^ (ji_jlj.5J LjL4(jIL>.1 ^1 

<1jjL^ J^icx^ LtJoLi^ ^jju>jL 4J (j-^J i. tf.J initij jL^.lIlj 

«Lycll 3 lt^ d)l jlaI .Jail ^ju^ i^_j.ij^..4ljJI 11 \ ^ I 1 4 

^^yuoLIl <ijjLjv ^jL i>a 3 ^ ;^jJl ^Uniformitarianism JL^^jVI 4 

M «• «* 

^ ^LajJI JjL>- LajJlcj t Jj-ALtjiJLl jl j-UoL>Jl 4 jjJo». ^jJl4 

grLu"* i 11VI u.3^^.ju V Ct^ <=^ j < ‘ ^ ^ Jljlo 

^ 1 ^ .a ^ ^ < \ ^ 6jJb 4-^ Luajl l-o»VI ^Lc,j 

4-2 i\3j 42 l-'^1 cjI j tCjUljLLj < iiVI cr^ 

^^ ((^Lfj))j ^) ^"lT j «l1ijL4-u-u)) ^^|J i 4 £3 jl-l-ajJI 

1 ^ coX 1 ^ t^sx- .^vr i L J ^ 1 ) 1 4lals 4_^^^ I (^Li Ij ^ ^ I 

^4.^^ («Q^li))) 4-4.i5^ ^^ 1 . 4 aIu-uJ L4Jl2^ 11 j ^L^VI t. * I r. I 

i "■!) J j -L.^ -*? 5 - 2 ] I (J.J—^ 4—41— c. 4_j— 2 la_Lo 4 ;^^lxj 4-Io l_i.(i n 

4 4 IO! ^ 5 ^ n4 i-jj 5 ;>. IIj! ji ( 5^5 CjIj,j 4.0^2H ^2jud Jliclu^l 




faJUUI pJjJI jjMtAj i a 


^Lftil ^LLxIl CjI J cr^ 1 ^ <? j < cLu.^j 

cLJLxIowVI i t^.Luff ^-LOjja ^ < <>•>** «.LIj ^_y}A 4 i^lSvJl 3 jLjIJ9 

4-^JL_^Jl.uU L^ >11 La ( 1 Ju^ ^ S ^ (ji^L^i 4_u^l 

»(((j^Lfl)) 4.4^^ ^ <a t“i i-^jJ ^j-sejj ^jSjjJI 


«L^I f0^ 44|rf 

4_^ 0^ Lr^ \ j JI ^_y^ 

4.4J^_>JI : LoJb ^jJjuuAjl£. LcuLujI BJUJLi^I CjLjjJklli 4 ^Ljl^ 

^ «« 

New Sjujlj^ ^aLLa ij-A dilj ^ tSi 1 aL^^i 11 4 A^Ju. 

t^Jl^Liiaua i^^lj i^lU A _ IalU _ 4 <i,l,CJlj tConcepts 

4J u' 6^^ ^ ups cr^ ‘Mental image 4 j.IajJ< Sjj^I 

ItLli Op^ ^^3 .*.^<UJbLAXI ^ y tj Ai IAJ 3jfja^ 

^Lsb-a L^Juaj /a 4-" (j7^ 4 4-^L^ 

^ «* * «« 

tc^l -V 1 tVI ^J-^i— <-u 4^j L*<ll l_j_:wjJj_i_^ 1 

.uilj u^i jl uVlj Biopopulation 
Lr^ Luajt 5jij_:Kjja L^jJJ J .^».ll (jr^ ^c^LaJLl j-usULSj'^ ^jUIIjj 

Serald Holton ((^jJiJjjfc jJI^ j lt^ L^jI jj-j^ ^4. j tl ^^LlII 

1 .U\ l 4 JL>- (^1 (jr^i .[Thema Themata Uj 4 ji\ ‘WT) 

(_y^^ 4 j iijj j ^I JijjL%_a 4j I iiLt-uVi JJl^ jJt ^ ,<"itl 

u-flLJuTt^l 4j ^1^3^ t^M^ ^^Lua^Vl uJuUo^ 1 a^j 4^aj 

^ <>a.,atl U^ UjVLjjJLI aJJt ^Ijij . t-^ mi j (_y^l aJjJ ^ti ^3^1_a ^ll 

** •* 

j^jJi a 1 A«n ‘^1 ui)^l^«XI (j^ ^^ 

jjt (>i 4iiaJI (-^Laelij^H La JUJljw a ^ <a? .j-^Vl 

4_jJJu>Jl Cj i j j L ~! I ‘ ^ JJJ L "i 11 l_i_:^jJ^-j_d 1 ^Lasc-ja L^Jl9^ 

3 I La^l 4.^jJ.j_uJl Lj/v^^j Jlj 4*tj 4^^^! Ji 

.aJuJL:^ ^2ya 1 <^Jl%jl<^ 1 La I^ 

4.j.4^Lj ^LIjlII 4l.j.la Cu-il^ 4.j*\.j.t-u|M^l 4 fl < iilrtH ^1 
ajL^ cxJLL I A ^* 1 , ■:<-->»L) i4,, j A IaII xJLuo (^s 

m *• *• 

(jjd^ 4^1 <0 ^JL:y a L^U L^Lu-dl i O I 





3JL>> t ^ ^ L^_(_uLi-ul CJ3^ Lj J-i3-J-p ^ LT^ L.oJl^ 

^^1 a 4>J I 4 iLu^tt 0^* ^.3-^ ^j.£^LLlil IjtJ^ 

4jf ^ (((j-uaL_Ja^)> LAjL-jlILc-I (_)u>L_<_uV 1 ljUb 

«« 

' 1 ^ ^tx~> i^ cJu^jLlil g.j^-ju3 ((I)) Iju3^ ^3:Ltl^l c »t i^.H 


UJ! ^ (J ^1 JISL i n ^\ 4_dXa. La oJJtj 

.4uL2uy^\ ^^1 

JUj-LJl ^LLaJI CjI j ^J^l ^_*j| i^jja I ^LlJl 

j A> 1 j t\ i I <,i,i t P'^' ^ Cr^ L^Ju>.| Ct^ S"*^^ 





4_»Lj:kVI ^Lc. (JjLstJ La^CtC. 

1 -*iuJ (2_)_)f)) JLJ^^_3 cLj I 1 >» Ij) I II 

tfjjjL-l^ ^3-1^3 tHomo Sapiens (S^j. jtl 

4 jir Loj]^ i4_ij^j.^l (j-ulj_SJl jl— q_ILc.V1 

Ij ^ 4 i Jj H 4—(^l a >J1 (jo/jJU 

4j [ ("u i^jja M,<<()) ^^,4 c. JjLstJ ^ 

4_i_3ejjlj ^ J-H-^-3 ' L4j-j_4^ 

♦ Historical Narrative 


^j_C. Lj^_Aj _>. <_-dJLj_re_ JjLLjJI 1 juk (j'^J 

diL)I—(<1 ^ c3^ tIf^rt (IIi ^ ^ ^ i 4 II flit 1 lZj 1^..t In-.A—ilI 
C.o> 1 liijJI ^jJjlI! 4 a I 

.cjLjjuoljpl^ 3(iLj_c 

JJL^ I ^ ' LAdliS JL^ 4ii^uiaJI 

t-j^Li_u| (jl Ij 36—u3>jl (j^>4 —ljLjSLJI 

tjJ^LtTaJH (JjLUl! L>JLjU 3 t In 3 4 j j 11 

Jl— i_>‘jJl _t-uiflJlj LJ^^JLu«^1 J_4 

♦ ju^-3il ^LL^I cjIj l1j1jl>>^1 ju ii<?“i! ^Li^l 

CjLjLSL>J 1 4_re—uiT dii i~i! ^^>^14-11 j _J—C. 

<■ 3.1 Ljj Lo BjlaLmi c aJLreJLtjuV clUj^ t4-j 
JVjdL^VI VI LilU. V dljL^t ^ cLJLo 


Ljr^ fri rtUn JUu 

1 )> ^ L 4 ^j-^5 
^lUtt I 

j_3 4lj t 4.j^J^ 

t JLui-alJl oVjLse—4 j^^LaI 

^ oili^ 

-« i .. Aj ^t La 


VI cdui V dji 


I 4_Lo 




9^ I 


4 j 4—I "< > ^l—2J1 4 j LI l.ifl 4j cJlLLscj 1 ^ Jr 

4^JL^ Ljft ^j <j| Ij^JLlLui^ ^ Lu^ L>^J i4_fljLfcdU LjJjL^j 

CjIjI£L>JI <9Jub ^j) "i a A JL-llo-HJI c^l 1 4 lLUj (Cj^L^G 

.Sj^^^KrJlI ci)ij\ j~^Vi 

L>^>^ L^-iidj-*J (_yJ! Lai djlj^-i^LljjJl Jljj oL^ ‘JLtll J j I < ti 

^pu ^LtJLl jLGs ^_L,<tJ (_yJl jl t4j 4_&^L^' 4 iiijL^ I 

i JlaIj-Zu ^j-a LcJ Lj^^-5_a 4j^LaG>.V| jj_a (jSL t4-a^jJ^^^ tijIjLs^! 

)\A' ^Lc (^yh - i 4 ^ rt > (<f La L,a ^"t 1 ,sfcjr> CLup 

J >•! ^IjlLa-ud 14_lj^>Jaj ((Walter Alvarez jjjl ^Jl j-^\ j)) I aXiC. 

4J[jL^ L-dLuiG-Sl LbJul 4 j^ l^itl (^11*) ^ J ■»> <t1 

.((Yucatan ^jlLL^jj)) ^ ol^j^l 

•A 

t4-j-jcjjLaJI CIjijlSL>Jl ^ J JL3i> Ly^\ * •■J Ct^I ;2>A5 

^aA£.j (L-P^jJj—L.:^ 11J ((^LjlJI S LtTu ) 4_iJiljJLj Cosmology 

l^LhL* iPaleontology 

jj-a (jl ^c^pb.ua>j i3jL£^uaJi j-aIjJoJLj ^i.aI(J Cj’^L^ L^t ja“y.3 i4jj|jlalJ| 

lj_ua!LLa J^^-oILII i4Jl^lj ^4 -lLl:^ 1 4_ij>.LL!i jjja (J^ aLjj>.Vl 

J^J (jM- o! M Cr^ 

((^j-^» ^ ^ a A . ,.V Att lIoLl:>.[ \ i t AM (jiul^ LILLJ 

ijJtUa c, ‘ ‘ ‘ “ Li_dL4lu ^i ^ Isti X aa^> 4 pI ^ jiJ 1 

4j^ j ^ <j^ 3^ Lfl;:r..a 03^ L>^^“'^d3 ‘ 4 

(^1 JLj>..^iU jJ-aL^l ^ J III a "(II i^jC. 4-j i i <»,11 

%% 

4JLL^ CjLL^^Ij ^JupxJ 4_^L^ 4_:wjjp (^1 jl->.VI aJUfc^„j-iii al LLa-ui^ <J>3^J * “ 

4 ji V jijLlH CjLjlSLbJi n *u-^ i^jUiSc^ a ItH 1 ^ <a LLa-uiJ L-jI ^ tjl i "t 


(>» 


(J ^LaJl 4 j y 


Vl aJuk 


• ^ I * 


'3^ Uj 


,LU1 oLlSLJJ 






^JuaJLtjulil ajLx, 4-j-V, jjLlJl djLL^LseJJ 4 J ^ J (J^jJlJl 4 a J all (ji 

jL^ Lai!La iL^LapLdU L^Lo^V (.^jGj Ca-lsc t ojjL>.jLJ 

diL^jOil |:kLal ^Lr^l ^1 i u fl| i^yh 1 j.^4 a fl (, «rt^tl cZj 1 jj-judLu Jl! I 

♦ ♦4^^_yJL> <<ijjVij ^}jcKj-jJL^I^ jrl,i>.jLli (^y^ 4^^ jjisLLa J^jJLl 



T^U^UI 


c-dL!uIi^l jJt 4-difr^lj ^ISLv ^1 «_^Ijl^I ^oJlLiS 
dil^lSl^iJI 4 ^1 ^J_(_uL_uj f^yjst A. 2. ■>.^*Lll>i cLtijL>>V{ 


t Vi 1^*^ L^^LotVlj ^jduLcu/a (^ ‘*i ^ t<L^^llJI 

to to 

3^* ^ ^ (jV 1 ^ AL:i< A 3-^ 1^1 

t ^ ~ j ^ <3 ‘*'J Ijl^ ul^ 4_i-%^LjJI ^ISl^^ilj 

. ^LWI CjI j ^ jJbljiaJI 


1*^ 

j^JL^j ^ i i i .itt c^L<ai i^l 4Mj\m^LM\ (2)^ ^ ^ Ji^ ^^JLJljJI ^^jljlXJ 

1 Jl 6 4_L^^4..ua ^_^JLaeJ4J^ . 4.jk^^JLA j>a-^ CxjL^ I j! Li^j) ^ _ 3 jl^L<^I ^^Ijlfill 
4 I 3 U (*i...JI ^ 11 1 (<j^ 4'..r<.J 1 "tJI l^j.L kVI 

to to 

^^IjJLl LlijGj . ^ L. f I (.gJI JujL>iJ tix;^ 4 ^L|j4_^I 


Iju^ ^<1 ^ L^ii tii—1 4^fauLjdH ^l^L > -VI a (^1 ^Ic, 4j <7,<.iilfl 

^Ti I (iIj 4jj) <*Iij V ^ aIj U> H 

. L^IiLoIj 4^jL^lj 4 jjI^^.>JI ISL^LujJI 
JulC. VI 4ioL*.a ^ill oJJlb (_p^ ^ j < ii*) V L-i-:^^j.a-JI ^cLc jj_<aVl ^1 (_^Ji£- 
(J^lj-jJI (J^IjLjJ (-«j-">i- 3 i,Il a aJLl 4. )VI 1 _a 1 ;^ji.^l ^^j-Ti-Lail 


4K o> I>I (JjLu j.r<-uu-<3 JLkl 4. w 4^.T>-a ^ j f JUTBJi-taiJj 

7c-%Jj V - 4.^LJJI 4_d_<.uidil CjI tfl-^„.a ;^>^l - 2t^<ll l^j-LuiVL 

2-^-^ L)^ ^ Lo^j LLAij iu^ UJ^ La Jj ij-Al^kJl ^ i M . A1 

to 

^1 (J V (j^ rtl!! ^jl 

I ^ ^ Li ^^jjLJ I V 1 ^ Lph^ ^JLdiSllL^a 4 1 <„al,<i« 

«■ ^ 

uitdjJlj ;Jjl JL^I JJ •.rJ Ij^l^ * i 1 ^~jl JLJ (j£.i. A..j]| ^_yjsi \ A 

^ ^ ^ ^ ^^*** ol-^ ^ ■ ■ - Ti. ij t ^ (_7l£- U^JL»>I jLjJL^I 

U}SL« i:ij. lii 4^LxJI j^i^ i a_^ijjL> Vj ^.Ia-oIu V 

** 

((^jljujl ^ilJij 5 jL_C.I)) 4 j \A r jJb S>,L a all ^1 _ usjVI f^yjSi ^JjJU-jJI ^jI ^Jj _ ^1 

^ 4 1«.mI(., ^ JjloJI <-AJl-ltJ 3ji j t> j] tPosterior-Reconstruction 

♦ «c-«.j.t.aJLl)) -J ij$^ i4A.Ali:^ LajLli^ L (,;r^l CjI jU'toll 














IcjLu-uVI ^,“<1 (ydiL^jiiS^ 4.jfc^ Lftj| i4jjLp^ 5j_ALia 0)\ 4jiqr 

(_il < I iiVl 3jl_c. IAs tl iJij^ jL>. t A11,1 d IA < L <11. iiT 

Sj^UaJI L^l^j ur^j) ^Lill^ iProximal Causations L^jlII 

L^jJI cjL^Vi Ultimate Causations. ^^u=x.^\ 

Lsdj_j_c.j 4. .j.i«II11 (Ji d r.^lj eJuLlsijJI 4_4-ujLd>ij j,...dJJil ^1 L^-^Jm lIUj 

«« 

aJJt> 4_5jjud^ i ;j-o 3 jjLjlo 4jIj 4^JLj L3^j ^4jj '41-> 

: j-Aj 5l_j^>Jl (JjLLtlaJll j-LsLrtJ ;JI j-LM jJjl ^l—rv^ LLLi-sdjj t-jl_i_i_uVl 

3jljJL:k 4-u-t-x 3L*!uJ Lr^ i^j.ju2^\ c^Lj-t-uVl Lalj ...((ScJij^)) 

^l^jIjlII cjI^^-jJLIJI Cy^3 i(^4.fl-jL5J1 jJjJuu (J^Vl 

i4_tjLjj.j_dJl^ 4_ijLjj4.-tSJ I L^iL%j ^ mL> ‘ jj U**' 11 3j.^<.u-/a 

^Jub ... 4.j3c^LiJl i^~i W t" . ..VI t 1 ^ ^Lt-ll i^tl 

.((S1jU,)^j ^iiJI Jlj^l ^ ^LwVL. Ujl^ ^1 ^ 

3j_<kLL3 (J 11 »*l I I tul^ e-ll I ( oVi (jy^^ 

Sexual ...*^n ( 2 )-*L_l! 1 II 3^^_<kLL3 jij-*-^ (jf <[,>^^- 4-1 ^t-iiijL! ^ 1 “ ^ 1 4-i->-^ 3 —*-* 

^ 4 o<-a-“ill l1j1_Lj_j^Ij ^ ■ <-< (^1 Dimorphism 

*« 

jL>.l .Sexual Selection ^<.ujl:^I *_jL:tlijVI jjk juju l-ullju^ 

‘ 1 ‘ < 1 11 <—ijl >-^ <jijVL>. ^cAsuk—d t . M 0^ 

^LaJ d^^-uJLl (^^.^ajLjuaisJl JL>.| jjk (-j1_i_li/^I LfC) 

^JjLjO ^LIL-90 V (.IJ U L>q_>«J 1 4_^ijJ (jl^ ((-LUj ;J-^J ^'11 t»l—i->.^l 

♦ 4,idi.A„iiaJ 1 (jyjJI ujIjuajj^I ^t^.4;->Jl ljuk 


Jt 


Pluralism 

(J ‘1 jJlS>\ L-dL-AiiJL^i 3jL^ LLxSLq^ 14 j '^3-1 4 j i>s ^ ij^\ Ill dlj ^ 

^^jiXoLc, ^^1 ^^' lIj l^^^.,JfcrL!I t 

^ 11 lS.J^ '' ^J) ' ^ 4—l-cxOSULI cIj 1 ^ !I ^ ■ Ull e-ai-je-jLjVl l—ci^ 

Diversity of ^^^L_jj>JI (^LuJI 3^_(bLL3 j ^‘“ ^jjuudJ 4Jjual ^jjuLuJI 

jlI^ 4 1 ^ A Lij jlaTlII ‘4 j j 1 1 i j. Asl^Ui 11 1 j j life 

i4.lLaitjJl jl c^j-ualiJlj 4j^^Jlaj i^\ ^^JLuaZJI 






?pLl>UI raJlc Li^^q^uJI nxl£ uuAj ■ ^ 


Cj\.rt 4^1 CjjI^ V t^f i 1H 

*• M 

^t j tlr>11 c^LitlbVl ^jl 3jjj—uaiLj ^‘cj V LajjJu ^LulaJcHJl 
** ^ 

♦ I Cp.i lJ f i.l11 

,^jJ ^Jj j <t!t ^j-jG Cx^V Jl£i JI jLj^l ^jJULiJI ^1 ^--r^dLh^^ 0^3 

** ** 

c-LcJLi jLoJj .^jj^^-j-<s3L»JLl (j\ ^jjt, Lc-a ^_^|j_i> 

4 ^£. i>oL!lii L)>-^' Zimmerman ^Laj. ^.,.*u)) jji Uju) 4j^-:}->^I 

alubl ^oaI ^JJmJiJl LjoLoj aj 

LaJL>-^ Cxjl^ ^ i^^j. .<n~ii I 4_u_u-uJI ^JL>-J c^l >■ 

ij^JLj>iJll 51 ^ tly* (Jj' ^ ^ 1—a-^ ^ j 

j-jJUJI jji <.rtf>" I «Lt$LaJLl Sjll v ^I 4jjJajLl! Cxjl£^ ^ La^ < ' ■ ^- '^ l U 

I Lii.>- i^JJUuJLs i(^5jJuLjL>a Llaij,j aju in <S I 

ui lW j _AlalaJl 4—j -xlLc >_t.t.fi ^ ^i ^ 

^ ^ * •* 

♦ LjjkjJ^^I ^oJjtJ <LLj-ijLLo 4Jum^ ^JJLflLiJl ^ 

pt^l 1^ i 1 it r' ->r4/^l2 4 \ Aj.^1 Ui J^S/ ^ /I ( ^ 11 i / I / /1_T1 ^Ui-^-^J u! uM 

' •*» «k 

i |L>JLI , LiiajI 4_»jLij| 4_jJLaJi:>.VLj ^bJJuuJI oJJt CuJ lj| - ^.4, ^ 1 < u ^ 


Lol 4-LuLa (_yl^ LlILv SjjjjwjJLI Cj LLjKJI : L^la 5 

5^^j^_>J( 

(3^^ Ij£. _ •; , . «t a 

4 * 

3-^ tj-Aji-A ^~^V1 (^m ^ 

^1 jl t»La Ji ^jjljo dJ (Juj^LLo jLiwalul LajvIj aLi^^l 

^1 jl rLtil ^—3 Ljj_£:j_A ^..j c j-^iu jl iojlj_^l jL^lauIsl ^ja/Li!l cLiJL^ 

•• * ** 

julIj^ ^ 3^ ^ d ^ 3"^^3"^^ ^Jiib 31 ^iii. r^ Li 43^1^ 

CjJI l^Li f fi^t u-x_LujuJI JijjL.>iJ - i ^ ^ J:* " 


Ur^^' Cr^ (^l>AjVl (ji! 

#4 4 * 

>•1 4 j'v.^^LjJl LiLiiaJiJ^ * ^ 

J i?ljjjjjl La jjb dUj UJLoa^ i4j^L<lJ,1 -^3^3 

^ 4 % 

fi j^>-S L-^ Juia_a! ^-a—L)^ LH® 

LtidJI 4-aKtl ^j-t ^I Lr^ ^ CxjL^ 4_^Ul L?;j^Li- > Jlj 

^jLLl ^Lc L^ j__jlaj V j-r ^ ‘ “ ^ ^ (Jj^ 

^ M M 






CuJlj C<rt" nl JL^ >l^!l t-jLselbVl Jll^j < JjjL>Jlt 

^jjjLiJl t^^jj)U‘iti j-jJlIIIj jJj-oI (Jj-^ ^j\^i!L>JLl jjIjJI Jjl^I 

jLdlLftJ I O IaJ Lj^JL>>J a A \1 Iv^t i ^1 I 4.AJL>»I 


cLJIj JllLa .?cJju3^U IJl^ Cy^ liJLJj Cj-J) (_7^I 5jj|^ t>>!| 

•* *« «* 

,u^ Ljft_t^L>- j^^JLi_:>Jl 3j£Ld 


iPreformation ^_,\i ^fl J,j<u.itl LIa ^>-1^1 ^ j 1, 4 ^ j I <1 rt *<! 

4 * 

0?^ i_fl>L>JI 4 rtj fl->,tlj Epigenesis 

. JjJuv <iuJlj ^Lu^ij -Lub ^ 

«• * ' *• - ^ 


Probabilism 

JjLstJ 1 LA till l)^ hUd'iaij 1 ,n u'v _ a Aj[ iv^ll aLI 

«* ' w 

♦ j-^ ^ ^c. ^ u tj CjIjl^^I ^j j 1 ill a 4 \\ 1^1 j)jJli laIjZL^^I _ a ~j a\ a 

4a tm 

L..,ilr>tl V " Wl < Ct^ (jif*> j J L)^ jj ^*P I JLA (j- 4 J 

jl t((Law of Higgledy Piggledy ^ I j^Ilm ^j^ljJl 

ia.^:^jJj_jJl li>Li1q_aJ1 ^Loj a^jLi-aJll jjjJ ^j^a-^JUil jjjl^ 

((Laplace ^jjw^V)) ^Ll jIa ^JxaJL L^jI^ i^jdl jjjiSldl (-dJj 

jjuu cjLjJaJJI j^jji ^ ^cxajIu jJI ^(Cl'vVI ^LLJij 

jaI jlbJl J..I t II, d"> ^jjuLJI j t A ‘ ^ 3 ^jJLl ^J^Ij-aJI 

«• «* «• 

^JjflljjLlI aJJt j^j-A JL>-Ij jl j’ir.l (J,>>^ ^jJLtlJI ^jAj iCjL^^JoJJI ^jla O^-Sj 

•* 

aLt^ aj.-aL <ilJjjL>> ^jl-Ltx^U (j| LII3 ^i£ ^At^yUi /^ * * V 

L^ JJL>Jll Locus ^,n -^1 ^ubDjJll CjJLv ,^jj| j, u Tit! jl 1 JA <_;,dx>s 

*• ** •* 

4 -j ^ i i i V <iljJ.->- Lo ^1 ^Jb J W) ^ ,1.1 (^1 ^1 

«A ^ ^ 

♦ 3 ^rtL>!l aJ (^jdl ^l£l]j ^jLaJI cjLxLu>.VL -L a^ jr aUL^ii 



• • 





a-LdOj^^^nll cjLc^xiai^l lajj^lAii cjL^dblli |»jLlJI a.du^^L3 Lojuki. 

ij^LxJI (Jf:^ ^J^ 4jLis\-3e^ LLi^^l ^1 ^ i^^Ldt LLjoj L^Lo ^JoeTta 

^1 I JA JLCiLi^ Loj Cy^ L.iAih ,xj 

Joj^-iaJI (JliiXb ^jja CliVL>Ji I 




(oJlc (olc >ui^ ULjS 


(^LsLuo j^\jJus^ Ju^Lfl <L_t^ljJ (Jjb 

tr<UjjjL:^tl Ij ui\ Lfejl M<*«tl 

*• ' •« 

t^LxdOJ^I A tMj i ^ < oT L^Ij^JLx 4-^i l.SLij-<»l 

jjj4j^)) icdJ j j. j„« <1 rt~J lS[j^-4tj 1 i iJ\ (j\j Lj^ljJLv Li_aj^^l 

^ !c t— ^Jj^i 3Luu 4lu^In' i( L<.j\^s$siz ^ j<juL^I 

CjIjj CjLuo 4^LlJi ^Ljiil jL_^ljJi ^LLuJI CjIjJ Cjt—uiJ {^ 

jL*j ^jli^I jlaJj .4_^jJL:^I ^Lama La^l^ (j\^l «.mll 

l):''^^ u^ o1jJ-« jujljx Aijc-a ^AoA 

•4 ^ ^ ’ 

^1 JUu I Jl^ 4 ‘^cuun CjJL^Ij JLdJ^ < 1 ^(<a C<-ji^j^l ^ i <iajl 4^LA.«IlJi 

*^4^1.4 tliiJi JUJL^I ^LlJI O-duoU^l 

jj^ u*ill CjIjJu jjjo 4 JI ^jia^ Lo i^y/b 4jjjLa-a JLjJoI (^j^I 4lSl.t“(i a 

*« •* 

Juuj JlcLcu Jl£ Sjjrt.flU CjLaL>Jl ^Aa) l 

«* 

t(Archaeopteryx 3-i^S^ (^tJI 4_4-^l) jj.jU.llj L-oa^ljjJl 

jjjUtl (jpj 4_Luj 44_p4lj ^jA eJi:xljjJ| 4_^^>L^1 cjVJ oJljLc 4 jjjU1II 

(jjjlj j—^ AO^^ ^IjjVl (Jj-tfsl 4jlJi^ Cr^-3 4_i:^LiJ! ^jA 4 j ft j n JI 

Jjy-co .!\ 1 <<i.* I fij ^ ^Ij jjlauJI aJj-aLtju CjLaL>. <jCJ ^Ij ^Jx^aljj 4a-4-IL>. 

cjLj^I j— i'l) JLJU VI (_^LSJ[1 ^ h 4 j1j ^Jjj ^j ...tiJJj Uu (jr?*^J? J 

*5jj^jiii CjI dl>»Jl C AxVf^l ;J-ol£^ OJ^ 

^ j \ a ) 4. '^>IjLH ^Jl^i—t^ II tj— i-^l »l- 4 JI Ct^ 4_£j1— mi _aj 

4 _x^c^jla 4 Speciational evolution ^ ULstj ) ^oi ^Lc. 4 ^_y^jjjj -nII 

*« ' «• •« 

(j-aLi»4 ;^jjUj ^juaj CjI j ^ijjl Populations 5j-j j>-ug> jjI Ai^. 2 j£3 

jjJ MjL>. CxjL^ j^UCaII djuft jlj_flVl JJL£. 4i£ jtj 4 ^jui!Lc (J-ULLoj aJUji 

^ m 

CjIjj^I lLUj CjLjIuJ ^ ‘ Juu LaJjjvj 

IjlA j-MiJ JL-AJJ 4 juVI ^1 ((3jj.S ^43 CjLSi^-)) ailLg^ ^_;y:^jJj.j-:^l ^J^.< nil 


Cx3t 


^jla (^ ((Gould jJjj:w))j ((Eldrcdge ^jjjlII)) LoL^. tJI 4jlj-i 
(_^1 Theory of Punctuated Equilibrium a-Ajj-iIl I 4 ^ L^l^Li-usj Sj^LiJI 

^jSLjjl Cj^l—^jil ^Juft jJ^L^j 4^1jjVl jJo^lj jjU“tl \ 2 a j.aL^ 3j,,ja.$^ 4i2-i 

. L^jJj^l 3j-ilaj>JI (Cjlj^)JalIl ^_3-A _ 1 lU )V La^ - ajjj.^ 



1^9^ 3:^ I 


4 Ll* a JL)JL>' (JjIaJ ^ ~>- 1^ * ^^^iLcuIiJt CjVL>JI j U ^ 

(jl <-iU j jJLILo^ i5j_AlIaJl <?Jl4 J..A Ml h *<! L^ jJj_4-*Jll 4 jj-^ III J.<i_5b_a ^^_j_jJi_Iu 

. ^ 

juLfl 3judjSLLjuf (tOlcn R-Oy ^ 3 id -0d3jM' 

tJilliwl jL^ . Parallel Roads jrj.aj^ia]l)) LaLc. W' 

(4_^IjJl^ 1 1 (j"i jLaj 1 0 ^11^1 JuJl>iJ (jj rt^^UI ^t 11 ^^LlII g.1 aI^. 

jL>> ^LaJjI ^yL. L-ui) iy*u^Ji^ ^ jLxLfoi (.a<3 LaA^ t "t c. I ur^ i»u 

CjL^LojjI 4-3c-i-i^ Lr^ j-ti 

c^Lrt^.I LT^ AndcSC 3^ j I ^ 

^cilljuT 3j^LiiJl lIIIj ^j) 3 t >0 iiJlJLA JL:>-I 

11 ^1 CI Ag3.SSiz ^ i>L>»l ^JLd 4 Ij 1 ^ <Jl>lj^i,i i it JUd 

(((jjjlj)) lLx>. LLAj t;^J J—u^jlII 5j-pe_d 4,iJ>.LcuJl Jojia^l IfLoJ LaA 

«% 

(>» LaLo-J Lt£;-3 - (_y^ - l)^ ^ LbLi^))) oj i ft a\ j ft r ij 4 m a] 

j <A»li ^Jj_ifl_±X! Ji-4_>-^l jAAiJ—AjJI L)^ “r ^Jj>dl 

^Lojjl j-iUjU CjjL^ (-ill jul 4-1^11 (jLs LiUj (jy^ ^7^-11 

4-1 "f) La ^^IjJLl oJJ^ i^jLx. 5j_4>Lli 3jjL.3e_A CjIjL^ ^ 

cIjIjLouJLI ojjb jl nr,Ij .4-lc. ^citJl ((Charles Lyell ^jLcuj)) 

4Ji^ U. IjAjt"i (j-u^ ^jLilv OjJJScJ Juu Ia^ 4aJL>>lxiiJi 

yjJiIu V 4JIjIaa SjijJLC, CjVL:>. tjl - Jt^LlIlj - ^^^SLaJLl 

» 4j^.in 1 11 ^^^LtdUA (3^ ^^^ojjLfcjoVt ^ I I <.tiJi ^JaLjlII V] 


I a 4 X <1 <a *> 


5bjj.LxLll 4_5^_^_aJLI <r.(i j 4 if n 4jj£l3 4_$j-_>. c1j^_^Jo 

L^jiaj ^ (Ll^IjasI) Ijujuk ^jiAiJ K(Evolutionary Epistemology (E.E.) 

1 C ii3^EjL>>l L^-j-jusjLaaJ L^j^aoIJa ^(jl CuaIILvI (4_^jaI,I l^LauHl^I 

♦ ^-<jjLa (j^ ^jA jAAitlJlj JL-OEaTJI (jiJ La 4 j^jJ ^1 (jAiDJ 
(j^ajIaal yc. ^^-aulaIJ ^Ja-*_!L4-u1 jJk 4^jJsxL 11 4_flj-JLJkl ^iLsAa-A ^1 jJlj 

((4_ojj 1 jJ I 4jjjla7j I 4 -_^^^_a 1 I» f LaA 1 J_>> I (3^ ^^ ‘ ^ aP-i-tLi^ 

:2LpLiJi (_^AAuij t((jAaL^I JasaII M-j-uaij L^iLw! (-3j-i-uj) Darwinian E.E. 
fa-top UIjjlC, CjjAtjl 1 ^ AI III (j -^5 (((Cognitive E.E. 4_^lpl 4^aiajjl 4_fljAJll)) 




(oJlf < n jS 


t4_LiJU/0 L-tj^l^ jj^LLII 4jLajt JjLi ^^-jlII (j-^ ‘(1)^^ 

Cy^ ob ^_^j.j»wjL>Jl ^LaJl ^ JjaLtlJl Ai LaJL>-j 

i^jji _ jl ^iLivLc. ^jl _ 5 Lj_>iJLj ^Cx^l ji^ S^L^I ojjt ^^ ^ ^o tiul^ 

, L^ ^ti^iiiitj ^>3 o\ oj-i 

^b 3i.j.Tr 11 Li^ljjl JJuu LoLu jij)^nj (juJuJLl c-l ^It-ll (j| 

^ ^ JL^J . L^ ' ^ SjJLjtc^J ‘^b^l ^1 ^ ^ 1 *f i iilj->- 

ajjjus ^ (Jennings o-* Ujlj) Protozoans Sul/VI cjHj) j -sti ^<j1c. 

((Von Uexkull <»iuj-^’^ ^ 1-^^ (^LoLskII jljjv^ 4 i.<<> <IIj ^L*JI 

4 1 < II rlLj (.-.xlSlli 4_^<.«i i ILj ^IjlII ajjjus ;^Ju<3 4 JjQ ^ “n Ijj a 

^■L^l 4^i11 JL->JLI ^ 1^ M V 4-J^ /i\ \ 11 (^7^JLJl ^1 ^ \c~ i i-xl 

(^jjO 4 X.M II Jl ^LITl^ 4 5^>_k<<sy 4-%J^^-tIIj V| ^ J * “ J ^ ‘ * '^JL^ ^' cltLjrvj-^il 

(,^<t i<a (Tt ^>0 4t La^l 1 <ittlr. ‘ “ ^ Lt^I 

CjIj—<I a:>JI LAj-_i£.j AJLstlll L^^jJlJ 1 t4j '!r tti^'i ill 4_t_u>Vb 4i.lJl 

%♦ 

L_>J 4 i-L.uJtljj > 4 j^ 1*11 ,jJI ([/LaJi La^ j»j V ^jpJI 11 (j^_3-^l 


t 


<; < li 


(cjL^jljJI 1 ^.i.fl l-4j) eijljlj)^(-"sJb ei>lj>-<^><H uI Cjjj 

.♦ ■ lAL> lJuVIj ‘^b-^1 3-^ ^ 

L_d^'l_<_j| ^1 ^J^..,l.4 4J^ li^.(H ^4^^ Ml.lll I A ^^-cuji 1 

L^jJl^ * b^lUlb ^1-2 l^I Jl^ 4i<J^t" U 4 -l><JI CjLuISIII ^^.4^ 

4 jjUajJl : L^ Ja_L:>JLl i-Laj-ujJI 4 “(t.jLlU ^ja/L.u.>.yi 

JLXJJ ijub Ct^ (^LuiJ^O 4^41 (flj 1 (^jl il-f^ 4jLd-J 4.J-<-ajJlj 

^4^1 ^ I jL>.lj ojjt> ^yA (JJjJlj LuSJij (((^Lc,)) yA 

0 ‘ *'J iJ—^ (^jJI 4 1 *f <jub i3 ^ L^ 4,.<—Ldli.tJL) 

<-AjJ 5j-:ae-<i (jyJh L^J^Jl iJjJJLXj iMcSokosmOS (■la.i.iijVI 

%% M 

. [(^1 3j>LJI Milky Way Galaxy ^LUI 

3jLa 4 rt j^>Ji Ci-uijl L.^, Jl 3jLuaj(Jll y^ Lb-^Ix^ 

j^JG 5l^ 1-^j^ <J^ (J1 >IjJl!1 ^*1“^ y^ L^b ‘ 1 ' .<-ul^^->» Lu_iJj i ,4-*S SJL-oL:^ 

y ^j b~^^ tLj < i 11 \ 4_«_lj/LJu <Ji)Lal La,4 1 ^,Lj brtG (^ljj|^^_liSL!| 

LlUii LT^ ^ t^,<'Te-<-uJj ij j I ttd"<l! IjLA 4-j^li U^4J yjij-jaJ ^_yl 

^4^_jJLl ^jlk >j kiUjJ^ '^ d *^b >JI ^jlai (111 1^ 11 yA 





t * 1 j ^ I 

4_j.jL^ljJi ^j-a 1 ^ I,II a) 4_:wjjJI I il^, 4 S j a >■ ^ L^L_^Lj 

, l_L_uj4^jju l,ft,i4 1 

_ 4j>.|^ii^ 1J - ^C^Lp>- ^_yji - ^ _ (^LUl 

^J_5j (j^ LjS (j^ cdJj ‘Lr^ 5jL_tialll 4J^ (jj) ^ <^J 

Cr^l tit (> - tj^ ft ol^ l>,f-i^ 1 Lxl^.^ DjubL-uij UL ^ m j ^ 

il-lx^!j_>- (jJljjl ^LftJI 4 fl i ,a >i! t ^ ^ ^ 

lyu Laj oljjJI C<J>»J La Lll C-xA,*^ (jj),i ii, l l^llj Li 

. IjuLo>-^ LjIA^ 4j.uuJIj (J-^^ ;Jf^L>JLl Lqjj iCjljLr^l 

1^ -^tl I A j CiJ ^LiAuaJl ^j£. (J^Laj (jjl t 

((Kant c-«jLi)) 4Ai.al^ jjj tJLA S^^>ijKil Liljj] (JjLiLo (-.«■<xxjl 4 - 1 J 3 SLII 

oUuiVl pUj oi-c. Jlj>. _ J <?’itJ ^-45 Lj jfv rtl 

i^j^\ _ua__>JI ^ t j 4jJLi • 4 jJ^j tx^t , f.jJ,i ^1 (j:<j /fcj ^ A (/>..A 

^jLij (Dj_|S1Aj ^aJsul-a (jLi (((JlxjLi)) ^j1 j^Juu ^jl LL^j i4_^jj^l 

ULd^ Cy^ tit xBjVjJI (Jj-d L^ a 1 ^JILa-jj oj. ^luJll ^Lftil (jU 1 ♦ Ti tf A 

• 4 J 3^L‘V 

Konrad Lorenz >ij>I 

4_i_i!uj ((C^Li)) 4 Aij.li L^ ti-^tJj (jLi (jpJl AJ.Ca!I x»jub (JmIi—lm] 4^jiL^JI 

4Jj&jA J j fji! Cjj.j>J1 (_<uL^^^ aJLI 4li&^l 4 j A LajJI t <j 

«% 

LibAj^LJ i>> 4-jj:vjJj-^jjj^ (■ <^i^ij-j Li L^I» L>-«.u 


4_l^L4-uI 4 J t U.I (((j-uJj^)) (jl (_yi jJU^ . (( L^HAjIid jJ 4 ^^La Jlalti 

«• ' «k 

U-^^l ^L^i tj>f*-t^ (jt 4.AJ.lseJ 

^ VI V (jjAtll - L^LtAijvl cjJjj jl 5 Protists 1 jl:>- 4^1 j...J 1 cjLuliil 
c-a^<^**(!jj 1 jj L^jLl^ Laj ^j^L-uj>.VI 1 ^*(iAj Laj . ^.^iSCtiI (^j^l 

w ^ ^ ^ « 

*-^l_ 3 e_JLjVl 4-u^ J- di ^ i r.J tjllr> -vVi LaaIjI c-x-x-uLLII 

^1 jjioj ^^Ajj 4.L>.ji ^1 ill CjL^Ijl^I {J^* ^.i.x:xJI (JjLC 

iM ti» 

^ Jl_a 1 jLi-Aj .. 4JLA I 4-jj^-Xid tiL> . ‘ t ^ uj^ 

x4 rt < (»V-AJ1 ^JIA Ul l^,jt,M< u rtl 4-u-i^:^l 4 t„^>Ata,t JbJL:^! jJJ1 aII 

. IAILa \j^ AliJ^jJUJU 








I pJlc pic jmsAj ■ 


(jL^ tcZjl j 1.11 -j ^L4 -u_jV 1 j^-Laj ^jl 1 Jl3JLc,I 

^ «* 

_ CjJlj l_aj _ (jr^^ ^J^LcoXl (J^ Lr^ ^ ^L_flj Ijj^ rt 4 

LLoI—aI IjLA , ((L>-^JaJI » J^J CjL_j_<-u_^jJI ^L_4j 5 jJl^ t3j^ 

jJL^iJI 1^^ Ml ^L^JlJI f (^JL^ C rtJ^ iM 

^^_^L(.Mjyi ^3^ 5j^».H 4lLuj 


<Jl« 


t 


III -i.a 4_^L^iJI 4J]^La^ ^Jb Jl^ JI ^L^jJt (j1 5^ j“t^ 

(jr^^ L^J ** ' 'Q (jr^ ^ (jr^ 4.L<,u 


% « 


0 ^^ 4jSua (^jJl (^3*1 < (IU tiJI jj! Li^LaJ I i(^,ih.i£. (^jl^Jl 

ri,!! 4_(JL«JI 4 -iJl^jJI 4-U «fij >Vl (jl jJl-j^ 1.1 ) (iL>Ji ^ 

cjlj.l<u»JL Cujiidljl 4_^L4j t JV < <1 >^l (^Lj > 3^1 LbjubLtiuj 

^ ' m 

*Cj 1 jL^I tfJUk jL^I (jyi^ ^tJuuauJ 

4-AijLife^ ^jlaLua I ^ j ^ 4_ailL^Jll 4 jj. <» ill CjIjL^I JL^JJll (j^3 

i^LojJI 1 < 1 ^'^ 3j-uJ lj- 1 ^ O^J i^LajJI 

4_£jjl^ ^ 33 _^xJLI 4 jr L^jJI 3jjL^t_A jJ^ d ^ r^j i 1 ttU4 jj JjJaj 

✓ 

^jj LuLi^l 4 > La lIU j ^3 i 1^ jlr. ^mi 

.4j£.LojJ1 j^^IdLUI ^^ 3 -*^ 

(J^ o ^ ^3 Cr^ 4->,«j-Sl^_Jlll diLj jJ_Lmi tfjufc (^ 3^313 

m 

^ J<«‘~ ^JLa_c,VI j^A liU j j _^3 lLLojI ^3 Reflexes 4 u_ujI£1juVI 

d}jL.A^ ji^ l.^x.4 4.j4SLfcJiJL1 ^jI^LlILb icl 1 a 3t i 4 *ij 4 Mij UL L^3 

f 

ojjt cuL^ Ibl La ^cLu ^3 ^rigidly programmed ^ 1 jl_J 1 IiXa 4..^ r^--^. aj^ La 
La_d CjJl ^3 li^| 3 ^ f * J 3 •*< 4.-i^3L II VL 4 -C.I ^ d L .•:■ iVI 4.^IJDI 

JLa-C,f -^ 3^3 J L"o >l j_ 3 Jl j j i"t~i JirtlaJI (bJ^Lo (JL^ <±J35t^i ;jl ^_ylc. 

(jl Ljjju L^ Cy^ 

(4j>>3lL3Jli Si U LLIj 4-^LajL]| j^J.LL(JLl 0ja A^Ulil 4-Jt^ *"‘^^3 

(^7tj.tJ ^jdl (.to I 03 ]! ijja CjL^^LlXI ^ 1 j ,3“t..(..uV 31 j^ a 3 JV 3 JI Julj L^I 
%« 

ji 3 ^ 3j^Lj t4 u iiLlli 4 ^£^.LiJLj L^IjL c-d^^-uoail CjljLluVi jl Jlx ^(3 ^JaLJI 
3jJ_i]l JLo i^^^^_*JLl Lji CjL 3 ^Lo (jja \j-x^ jJ-a-cjjJ 4_^LajLli ^J-LaLlil . 




3jJL^I t3 Jl-U^aJI CjIjIjlJI jl LZjLiiJl ^«jju 

l^Lu^ y^\ L^l C.L^i:>. t5^5k ill t| lIjIjI^JlI jJl^ ^IjI (j 7 ^ 

♦ U^ijl 

Simple (j .t*L < 11 )VI 4 ,..l ui \ 4 ‘*<11 CjI j Sjl 4 ti.ll 4 _^LL ^1 

^Llajl 4 Jlllal .Ethologists CjL^Mj^S/I ^Uk. 4 -j 4 <gj U^ Imprinting 

SjbJLJv ^J.i> I 111 (JitlLjj . \ ^LjoJ ^j-^a 4a-j-».ja 4_5laLo 

i 4 Jijl.j 4 ^ c-ijL:^ 1 ^ rt 1 < It La ^! L-dLiial] 4k.LaJ 4-^ t tiLlJll 4 ^U <11 ^J^L>!1 « 

«* 

f^jja 4-4k. LjJj ko ^c^kJ 4_Sjj-k 4l C^jL^ ^-^JJ ^ aj i k j m 4 

((^j4iJJjJ))J ((CxjI^)) L^-4Li 43>J ko.^ - 5ki.4>J! (-^J-A-lU jkUtJLt-gl 

.4j>.j!lfl45 l^l ^jyk. jn 11 (j^kkji) 

^<aIL 7e3 dllj t^l_aJiil ^^^kLka 4ktJkjJl 4_-3ej^^^_ 44 JI (_7-jk 

^j-aj tSkpiJi (Jl^k <r«.L,t.<L<,fCI (_7^i Cjko^inJll ^IjjI ^ a ^yi^Lj eij-LV iSj-^ljJk 

i^jja ;jl-^ (jlj < A jkj 11 oJl^ 4 ^11 ^LoJlJI ^L4i-2l ^ 

♦ 5Jj»-Jl jJI^ 4.jji^..aJI jiil : (M 

ciJLlj i^koJiil ^^^klka 4.^l4Jl 4.^6^ <kH ^J-o-t-j 4-ijC.l^l ^^.jlLI 
(jj-jit-j t4 I f ul-La 4_;>.jJlktt JlJ^I A a*)! j:I 4,A,,<. 0 ^I (J^^k>- ^j-^a CjjjJkj (_y^l 

ij. j I ^ 4_::wjJu (J^j^ (^>kll .4_^J4J1 j 4.»^ll Cjkojlt.U 1 ^ 

j Il^JL^ ^1 . ^>.)l-ij L^ j4 _ jJ.4.4:>JL1 i i ^ ^ 4.:>.^J ciJLL 

■y S 

4.J I < 4 * 4 ]! < >JI LiiJj (_7ki (Jjlj Jju ^«4J i ^ V"!I IjJb 

Cr^l ^.jtjUD ^< 0 hr < uJ 1 ^LaJ 441 ILlI 1 ikijLkj 

^^^_»II 4-kk_^ \ fl'il ^j4/i, j a A IjlA ^ f^yA ^^4-:se-4J ^jl *S 

l-4^1^ ^LLscj 4 djj ^L*Jk ^j4/kju->.Vl ^1 ^jjlLljj) S4_^ljJl 

4-A^J 4_JjC.LoJ 

i tint's Mil Lc->lj t^<r> V*i(H 4_jJk. 4,A^/^r. ^1 <^!k ^ 


-» j? 


(_7^i CjkjL^eliit L-flklll ^1 ^kSg ^j4i^ ‘(-^*^3:^ t^koJii! ^kJl 4^iti 
Cjjkse—jul C4^j lln a ^ CjIjJl^ <_j1—lu-IL^I kuaj! J-j Jl-JI y\ —t4jjVl 

4j^ t Jko^^kj (^Lka c-4Jl1 1 ^ i 1 U’ifj CjljJ-dlL^) ^kojJI CjLij t u >0 

^ J *k jIjlILoI koj] ikjiJJ 1 ^ J .<4) (.“j.t.ii jl 4-4^ (jJI ^ JJJ k 11 4_^^_jLll ^1 ^ 

. 1 il ivtfT Vl <JLu ^^^Jill Jk^ jlII tl j^kJI (3j.*kH 



TfL^UI (oJlc pie jjuulAj 




^jl S 4 flj S^Jl ^_yJi> Lo t4 rtjd>J! Cxst-Jl 4jLj 5jbLc (_flJL 

ti A\K ^ 4-tf j ^j-C. CLotJl i-La^ 1 ^ Lr^J^-**^ 

i^Ljcll IjlA f-(jr^ (J^ (3^^^ , 3 -^ jLilLc-^l ^1 /q^jL3 

' %• «* 

4<L^Li-u 4_Laj| L^Ji:^ jaluu L«jJ ttiU j (jai.«j_tIiJI 

4jj^^£L 1 4 i i iwlL JL>J1 tjJJjL^^ ,4_eila-4 4_ej_S_>. j-ilutJ ^ 1 i,^! 
^ J|jl_:v V ^_j,ju 3LII cluL^ jj^^l ^ ^^LjJI 

- <(jl^)) j.i^c. (3;^ - jl rt~ir,I tjJJ j i^j ^3 ifLLaS^l L^I (3^^ Cx3j ^ i/>"tl 

CjI j /J iLftJ (3^,5 ‘SjIJLLxjuVI ^La\3 4^1.^ t gjl LiJ^^I (jl 

L^ljj 3^0^ 0 ^“^ I g I < M~i^j CjI rt (^tl 31 4.^le. L>^ 

^iA.rt“iH (^<-i-<.u.!l j (II ^_^l—>JI LlLljv CjI J rtj..t...<a i^\ l3juu Ljjo JL>>| ... 4liiJ^I^ 

Lr^ L3-^ 

•* H 

^Ljj 3 I 3 .* *=> ^ j ^ -a- <r ^L^l •!! Cj^ ^ ^cJLtiJLl ^j-^a 

ij^lallJl ^ * 4_5t—u:» (jr^ 3'-^ ^ 3^^"^ oL^UlLs 

%% 

i4^L^ 4.j>.jJ ^_31 (jr * J ^ ^ L^juxjljj 4_j_«jJL*Jl (_3^_xii^l U ^3 

3 I ^ ji4 4 J JUua 4jjJL j CjLjjJi^ 1 <a (“^\-v 1 j 1 ^3“-aJ Vt ^ » ^uJ 3 ^3 

4 ^ I n ■>ti I)) ^4 Ml < L 4 3j^“ *^ ^ ^ » 1—4.1 ♦ tL-b 

CjVjL%^ 3^ ^LaI cI1jJl.4-u3 jJb 4 }j M 4 4 ^ < 3 ! t((4 rtltnU 

3 ^ JlSJj iOj-jUAj^ 3 ^ 0^33"^ 3~^ ^ (- 1 ^ JJt ‘ LT^ ClJLlaj i JuJLeuJI 

t 4 _iiLaJ,l 4_ej-fl_>Jl <( 3 ^^-^)) CjV^L»_4 3 ^ UJ^ 3 ^ IjuLtoj ^ Lille. VI 

CjV^L* 4 i In-L. 3e. LJ c_ix ^ 4_n . 1 . 1 , .uJL! I I » 

. 4ijjL>3 CjVL>. (( 3 J_^:H’’ 

4 j ,4.1 1 11 Cj b^-b < 11 ^dajco 3 W <—^l^^i.e,Vl j_A 3^ Cr^l 
< rt 1 " 1 b^ilj) 3 Jl£3^ 3 ^^ ^ LA>j-j-rL.«-) l,(W ^ Cjba^_ill I 4 CJj-dljli 

^1^ i4jjLbLa^ ^^jLbj_4 L^.U L 4-4 (Cjbaj-ill ^JU& 3 ^ lO^I 1 ^ »j </>'> 

^jy3 b>.Lj>o j-!l^V 1 4^1^ <!!_£ «3'i!L4_uJ3blL><j)) 3'Gj^-lb_» jJ^-SJI ljUb 3 JLuuj 
j 3 I Lt^I 1 ^ ^ b ^j^l (jy-^ ^4.„„i,.t. </^1l i-t-ssbstjj^ 3^^—*^l (J^ 

. ^ “WV ^[£1 4 lie! Uj 4 ((Laudan 3 IjjVw 3 ^ la^ * 1^ Ia lO-^^ 




JjL) jl V 4 j.^UJl CjI^,j.< u d*<!i 4 ^Lv i^a ^1 

jj^ ijj^jlaL! B^.jxjO a at^ jjuij^l dLl^'Lxal (J-x^ Ct^ JLC.Li^ JL3 ^ *. j i 11 t-^ljtTuVl 

«» 

t ^ 4^L-uLf l-t,a A 4JiL^l (5jL^J_fl 4 Aj S.'». 

jJb 4jLpl L-tX-toVl lIU^ <33~^J i(3:j>^<'«-<^l (jr^ Cxt-£j (jl>ljL>>Vl 

«• •* «* 

^JLA 4jL4^ jj^ (J-4 : jj)j lall ((4^Lit_!ul)) 5jul^ Ij ciJ^Llat (jj^ L-tj_c(Jl 

«« 

«i.4.AiJI ^LuiuVl juls ^1 julo ^jJi Cjjjjl rt^ll 

i l_A LoJ C-« > t.gl I ^ 6 ^ CT-tJ 1^ L^ cl) i JU^ I Ml ^ ^1 *-)! 0^ 

1 ^ (j li^j lIUj JuJi—%.^L jj _ CjLjI 2 4^^! 4. c .j-j>—lO ciJLl^ 

^1^) LftJt^ lAJluu 4jLa J-6i^ 03 ^ cH* <‘‘4jdJ JL3 - «4^pJl 

^Lalu IjUj iSlIjLji^ i4ljLA 4 ::vjJlj Cijj^Issj jl C-cudj^-ojI Lja| L^i 3j_u:^LjL>a 

ljUlj tSt-^.T) ^ jl.txr:> ^Lc.j 4-^L»rL-:vVI lZjIj. «^u>Jl cl)l^<^,x*'< <.u,4 4^^)idt!l 

' «• «• 

jl t i/^U 4 _jLc.j 4JiLjl ^ jij-jlaJI ^jja ij\Jt-A f.\.. a Jl 

jLju-aJI (J^) S 4 ^jla 4jLj[j ^lu-uLSjj j-^-T <1 ^ t) 

jUlI*^! dJUk (J^Lj ^^->.^1 L7^3 jl^^il-il ^CaIsJ (^^LCjjtJl JL>* 

(Jjlo^ 4-LLUi ^1/4 jl j lLq 4jJLf. Lo^ LljJlc. jl^ 

<:L2J| fill 4 j(|.j>iJ 1 g.Lj-.o-xdl (jl-^ 1-1 SJj . Laji j-i4t tfj »l.^it.!l 

%• «• 

tj. j .tM rtj fjjji XLJ ijULlV! ^l^tl 4,^^jJ»<i Atl c^lj-r^l 

L^ILIjla) t4-j<)jin t,H dLioJI ^Lx_> 3 jLj_a)La]l 4 JlIL l1)LiJLc-ju ^^'IxiLo 1 ^<4 AIj 

i^LajJI 4_u^Lsfcj^ t4.^.t i^all 5^^-^VI (^1 4 \ 4-t^ jail 

A 1 ^ ^JL-il! I fj^ Vj_5_ji_a IjJ-^ JL3 Llji t Q i^^LU ^ 

< <1-44 (J)>^ <J^j^ L^-^l L>^J O.^U ^jlJL:^l (jjjuk Cj L xIc-x 


LfcjjjuJ 4 ^-kjJH i4JL>. (J^ cjLtLj-xJI ij^ JjoISjiJI jjb LLoL^I 

%* •* 

Jl 

^VL t-4 it 4_)L^j Cl)I^^Jt_l}| ^JL& C LaJLx-I 1 II JlJ«j1 J-^J 


»1 o Uill 4—^1 (J-JL^jj La (jLj 4jwjJl! (^cIaJI cljljL:^lj )l ^“1 1 n 

I^aLuaJ Jl^ 4 .a. i ) ^jl . AuLSe-ju^ ^_yj^ 1,1 1 <■» M V 

4 rtlt^ll 4—S_i_S_>Jl ^1 (J^_cs»jJl L3"^ LulSLoL L)^ ^ ^ ;JjlAJLj 

I 4 1 ^iuj VI L)J>^ £LA < I tl 1 I I,X. ^1 

.(j-ujaL^ 1 ;J-t^2uUl l^Jic, 





^qIaJL iy^3 (jiLoLAJI ^1 ^i^Ji ^ 

fiLbLii LLoIjl^I (jLj OJ « r. ^ zi ^jj/LLII <L^Lc 

ai t ^LJ ^ * J J ^^ ^ ^ ^ ^ ^1 ^ ~ 11 

«• ' 

(_yi ^L^JjlII ^jji 4-4—q 1 « TlU ^Ji— l-^*^! 4—^-Lj>iJ 1—4 

41*4i^VI (j>>-,t.> jj-b JL^ jjialll 1 jjfc ♦OljLjol 

Lbja^ 3jJa ( ^ 4 T i 41 , L^l jj-^ ^1 

*» 

ljub C?-^ d_^ SLlIL-c ^ ljU,)) : Jji—4 

Lj^4^„m) 41*44.uVl aJJb (JjL4 ^Lnj ij^J 

.^oJjlII 4 !! 4.1(^1 jja 

^ JL-2j Jl— ^ ^L«Ji Q U ^1_ 4 “—T VI ij t ^ j 

t^j 4^1! ^jL-flUJl ^J-L<oij j 4 uj 

4 tf 4 <1 l*f3 (JlJ^j>«j 4_L4jam LcLc. (3i-(.u.4J^I ^IJjt ^ 

4*4 r VIj 1^4 4^-4 (j-C ^l.tJt 

cJlS^- 4 4-diLaJLl 4_.S-4-i>Jl 

(jl jjfc L 4-4 oVjL?t^ ^ rt J 

%* 

(j-baJL*Jll (__>^a-*J LilJj JL^J t4-d_j_i>. 

lLUj LaIj V ^j^ (jr^ 4>iLicjl 

<*» 

4_jLj ^_^-C.jG ^qJLjlU — ua_^ CjI— g.^, ^1 

4 fl j rt ^1 LbjLjLj V ^cJjlJI |a(j 1—4 

3 -^-^ 4 Lb > taj TtJ (^bi! ^LaJ! 4 .^ 1.4111 

iS j, 

- ^1 ^Lcb u^Lxiuj 


5 ia^ 



^JJ-S[J ^Jl IjljI — 3t ILj V® 


* (( I ^ 4 '■ A l.U'V 





1^9^ 3:^ I 


> I ^^IInTp (I > JL^ L^Lv 3jj) Ml lI 1 4._u»l.»ll ^1-4^.^U 
<-—)Ltrf^ ^IJuJI 4-j_ijj-Ll♦ 4 j il.<.<itl Cjlj-LajtJI ijjulb jJlLa 

LLia£ ^ J^kJI d_ 1 » i I M A u^t j3^ t^' 

oJJSb .. _ 4jL_5Jl 4 tiu-SLjl LM dJJ j ^ j j—^ 4 L< 11 

V {jpJl ji^jjJLj jLxlfl ^LuIL<_o1 Ljjj-flj jl^ (jiiLiJa-flLjuJI 

3 ®! i ^ ^ j^^ 3 -<aILo 4 j-stJ ^ pLjuIi L^^L>- 

^ 44 

Cr^ ~ a C<-<-u..a,! 4_4JL_tii_jJll SjJajLll oJlA^ - ^ ^ j ^ ^ ^ 4 Ir ^ t 

^ ^ «4 

diV^Lx-a 3^ (<^-< »i AjI ^L 411!I 4 (rt.3> 3] iS} 

, Jj^L<.u.4 ^1 (^_yjusJu 3 ^ di-tli^j 4l*( (o^Vl ijJufc 3 jl 4 (j£. ^L:^] ^^\ 

44 

^Lc. ^_j-4l tH j»JLS_lII jijljJI 4_fl_uu^l^ 4 .i.n aLLc «dJj^_ 4 J!l_t-ol IjlSLa^ 

((Legend)) ^jjU...Vl o\. ^ tj jJl 4 jL^ ((Kitcher j^JhZS)) jJdual LcJiic. ^ ^ 

^1 4 !^ 4 fl rt ^ L 4 J ' ^ J ‘‘‘^13 t4_fl1jLAl 3 j ^ (jr^ ^olt-Il ^LxJj (—fljJiJU 4_^^ 

^jL^Qj LjI^ t4,.rt1 (ijJ ^Ludl Cj^ I Aj■%. 1 CjljL>ijl (^jja 4-^ljui.i 

44 

Cr^ ki-^J Ly<^* (-flijJl^Vl I jjb 3 ? ^ 3 ^ Cr^ 

M ta M M ' 

i_^jLll ^ itil L^ ^ —xj 3 I ^ <j< <0 t^l tJl 

CjIjL^I rtTiTt ^ JL^ 4_5j-jlJLI 3 <.u-:v I Ul L^j»C.l ul UJLhd-^ 

,4j (_3ljJl£.Vl ^1 \jt\ ^ IjlA^ mj, mu^)) 34h’ 1-«L4 j 4 4 ..^<.u <.,4 

C^)y J—JU^-C. JlLo LljXjJJ) J.'-^ I ^4lc. ^C^Ij 3 I > 4 lx 4 VI j^ysJLJ 

(_jJ| Lu {^^-^3 f 4 J_*Ji IjLA 3^ 3^“^^ Ml 1 ((Lyell (J^»j ((Werner 

' m 

JuLA j^la,7tJI CjJU^ L 4 J lLU j LjjL^ i CjLuj). ~(^‘<11 ^ i^^C. 

3:dxLrdl 3-^ 3d> L)>^^ (djl jL fcjj! ^^^J1 LiLuD^ L 4 LiJjL4V juuAC. 

44 

Sjjii £»jLj-lr.l L 4 LuLoI 3 LSD * Evolutionary Synthesis ^^jjlalll 

(d)jL>- j^jLflitJl Ijub >^-L«,ru V ^L*Jl 3 tj 3 ^L-aJI ^ \ 

3 aJoL-jji ! 3-4 ^_Laj ((33j_3)) (_ 3 ! «L>^J 4j1U h ) >-u 3_C j-U 

a ^ iT. 3 ^ ^ 4 UJI <i,.rJl J^ntaJL 1 jj^Uill 3 -^ diiAlj t<Lj,^l^l 1 —S^,. i all 

^ 4 * 

.((^4^31 IS1^15^^)) 3 (( 3 ^.r< Ml ui))j (jr^l ((j)ta-i njI» 

a^LpJi *- ^^ (jr^ tJ^h4-<o i^jL^ij 3 X: 4i!ij4l ^j-«-u 3 ^^-^^ L>^J 

3 jj-ilA]l 3 j^l cjL iJuJUjI 4JjjL^-Ju Lc (jUj ^3^ i4^3^exlll <tjLoLxjJ 


ijIjL^I 







TpijJI |Ji5 


* *i« M 

4j il^fl cjIjL^VI La£^ I L%^Lu LqJi^ ^.iL^ i ^ ^ 1 * lt^ ^ 

i ^ J ' 1 LM ^ 1 l^^^ljti I ^ 1 J * f I ^ ^ 1 I \ ^^JJLJ 1 i n I dfa» 0 La 

jl cJi^ 5^1j LLJa^l J^Llji o' ct^^j 

^^tl jj‘“< L>. 1 _:^ Cjjljjl JL^ -^JuLilUl cZjLj^ialll 

CjIj^J^ 4_) ^ ^ * LIjI a. i ^ < t Ll lL> 1 i^tl > 4_UJLJ (^j-lt Lo 

«« T ^ 

jjl^Ij jLjJLiiU 4_^L^ L^LijLiju (JSl 
(^1 H ^ Lr^ Jt*i < J ljUbj CjI <^*^1 LlI <Lse^u 

4l5x.<jli <0 ^1 (Jj-^ ^j\j LllI 1 ^1 ^cJjlII cjI-^ ‘<J^-^ 

. 1 A (J->o 4iLlLj 4j^iaj lIjL^J 
SjjLiJl SjL^jJI 03^ o' ^ Ojl^iruJl ^_i_>.j ^Jl^ La 

L^l ^<«j V IjlA ( 2 >^J tOl jJLj O^jJI IjLA 4-u«..a J. itn rt‘> 

( L^Lc. iZj-ses^ ojL^^JaIII lZjI^ Cy^3 4.4.1SLH 

^ 'Si ^1 t iiL-lXI ^JJA ^JjlJj . 4 JJ 0 L) C.(.j%_j.jU: 3 I Lja ^Lc.^^—(^3 i JLjJ-iiIlIJ ■ \ ■■»,^ 

^j -4 5jujL.r^ Li^L^ 5t_tjjj ((Schwann ^Ij—Ju)) tjJlLji lZjVL^>JI j 

Blending a j A "tl ^IjijJI^ t4 ..* ..mmi 11 t~d A .^tl cjjI^j 4 -j^^.^j 3 3 13 JIJI 

JJj SjuLcJi ^_y-^ duL^ q\ jljlj ^jVI djLjjikiJl <jjla iInheritance 


. ^Jjua-2l ^Jt La 4.^|j ^La-Ldi^ i ^■a-I.t-l I a , JL-SJ! I 

»• ‘ 

JLjJLfljJl diVjLrt^ 4^3 Cl)JLja.ju3 JLii LjC ;J.3e^ Jl>> (_ 7^' Cjl^.,l^lJi3 

«« M 

.4^mi ^^^'3 jLAl3.JiJl 4.A3l3Z(ua ^jVI dJljLa3 i^jUJuJI 

^33 Cy^3 Zi^ l):H^ O^i^' (>» 

^jjol^im ^3JuJl3 Pangenesis ^3ja-ciJI 4_jjj^i^ ^.a ^^“(a j Sa 

1 ^/\ (j-uBl t^Divergence c_uL^illl ^jl^iLII l-liL>) Sympatric Speciation 

^1 ^3—U33J LJju Laj 4 j M 4 j)j ^1 LiJLaJ3.1, a ji-jL-iTt— ojI 

.AoIdL^dl diL^ Is it! jLulLdul ^^1 ^.a-LiJ 1 a. 1 ^3.^1 

Lajlj 4-j ai 111 4^ IS i 11 3-uju 33^ o' V 4 j1 (J 3 -^ ^JlII ^^^^-scTu ^_y^3 

Jliju*. La L^-La j-^jj OjVLa. (j>t» 1 ^u-^LlII (Jli.o JlS / a 1 3“Oi ^L^J 

■ 

^l 1 jL-l>JI^ ^Lu 4p1jJ <JL >1 m ^Lul^I ) A^ ^ A^ ^ lA-* Lo^A 

^ ajI ii. Sb^J^lI I S {(Nuclein » SjLa Cm.<i ijj 





1 1 ,.t., 1 aj rtl ^Ij^i Lj^^-L-j-JLJ i “1 c. Ij / <1 t > ^ti 

4jijj CjI JLIJL 1 ^j-C. ^Ldj ^jf 4 i »■ rtj 

^ o-SUj cr^ij ((Typological Saltational Evolutionary Theory 4_ jU 


1^ 4j^^iij jl^ ({(Devries ((Bateson o.jjLj)) L^^l_>. 

S Gradual Populationary Evolution ^jjulil (jc. 

^1 iJa-^l 4j| jjb CjVI^>JI oJJt (3jLjL_(i 

«« 

II) ^1 <J L(.n4jj (Jj ( LifeJu-uall Jjl Aj^isu 

. 1 jt 1^4 Lubjia^ (JUaj^ Cl)ljLp>-Vl 

d n j ^ ~_ uj—A iin •>»• 3jLjJu.:^t 4.-jJjJt (jt IjljI ^~„gt \) V 


5^ ^ 


(SjUjiJ^ 4lii-u| j_yJ| ^ 4lc. jjrfc. 

M 

4-jjlliJl JLC,lj.iU ifl V ij..i I.UA) ^1 ^Llstj 5jL*jl Cy^L^ *— 

(^ (I iA<li^ ^Jj.i >-“^1 jLjyJli IjI^^ 1 j (^jJI ^ 

.^l^j Mj Jk: jLlm ^cLutl j ( II 0 *4 

^1 Bjjj^-uaJLj jj-oj V ^jj ^LgJjtJl ^ L»l a 1 aU.i^i 

Jii- ^ 4_*_1^ ((^jj-^)) J^ Lr^ -Cr^^ 

•* «• ^ 

Jl^ I adxt^l ciJl (CjI j 1 J-d-1 (i.1 l| (_<J>0J (CjIj 

1 i^jLdJ (^1 j3“2j>o (jja ^ 1 JL^l 

Cj^ ^cUJL JLl ^oda-t^ (^1 LI(1^1 aj^£.^ . ( 

t ^ ^l4 C . diVL-flE—A ^ (J^l ^1 ^ L" < od *^ 1 1 J^L-iMl ^1 jJaJiJl 

^c-AJu>.| j. La <j ;jL^ t^o-Aj)A I (u i^jj^ ^c-jjua_i^ 

Uy^ 4^ JL ^■Jl.tjJ.I ((J)) (IrCJUia aj. J-C. L-4 

(jr^ ^ ^^ J jLoeJli 1 >1 j»J ^ (^IjjJI 

(4 .u <1 A> ^^^11^>iJI ^ ^ i ^ ^ 4 f ^ !c. ^ I 4 < (> d i>»-l ^ 

^1 a A Vj iiCJj ((3^1 fl JsJI 3^ jJLj 9 <>i, t.i 

.4_L^ljJL)i 44U JL)Jlj^ j^^o^ald Ll^Ll^I ^ijuaj Lo L^.14 \ j (.^■LV*(.(.>ij 

(^j-aj-auitJjJl JlJjLji J^l Lr^ ^^ < i< A"! I fjjj^utASbJ (j'^IL>.Ldl 

3-^ cjVL:^! ^ydJtluiuJL 1 ^ ^^^ 4±3 

La lj_jiL^j (4 ^t„4ltJl ^ j i~ IjlA 4 j 4^t 

CjVL^I 3a JJLc, ^dlilLulJLl jlS^I 3V >.V1 41 i 4.ja 1*J1 Cji^laill 



T|aiaJI p vSlj 


t ^^.-j-uuLJ Ul.jLrv 1 V ^Jl-SHII t^jl rt"lj 

JLljLJtil lLsI I 'i“L.L.u^ Lo-LLlLo t **i~ iZjUL.^K^ i4_4^L2J1 CjI^ !n,i..ll 3j f.Li 

jI 4_iuuj3^ dJlIi 1 j_4_:^La ^jJI a ^j] 

(j <> ^>LSa t 3j—j.;^! V cjVL^-o 

^ 4 itll j^LoJI pjj 3*; 4 J Ijjuuaj La 

4 ^^.juaLiJLl ^ i»!l ^^^^^JU^ ^ t\A,j<5 t~ <j rt t JL^^ i<lj^-^Ju L>a eLuajLo^ 

(jVl ^t.j.juol ^LjlU ^^L:>JI i ,<^<=^ Lq^ t4Ju_j ^_^yjjL>a ^jja jjjCual 

.jJ^l^JLl! cUeDjJtLa 4 j^jJ 

^JlLa t Jj) (11 ^ 13~ 11 L^j<q ^ i * ^ 4 Ijifll Cj^Lv <JJLl^ 

cjVL>JI djuA jf ji ^Genotype .U- 4 <tl^ ^LojlII J-oii 

Lji..^ I Ju ^ gltll ^JL^Hjl LiL^LiuIlii (JljLa cillj « clJULlZLt^I 
CjVLx-^ t 3l~ -> a 1-3“tU 4^ j 7r 11 ^IjjJI 

fl J.3 ,->Jl ^jLiHJ! (J-^jlII ^jl^I • Lu:^ jJj_jlJ 1 4-u3LJtjj ^jIaJI 

♦ DjllLgcjo BJlvIj 51 i^A11 4jlji^rJl 4_i_uljjJf oJuA ^^LJj 


Ut 


4^ 


♦ ^ 


! 



Jl 



I i < <1. 


J1) 2lL>J1 ^ ^ c,-)rs Jjl ((Robert Hooke (Jjjjfc 
Cell 4-j,l.^ 4 ^K t “( / III (S.J >■ ^ MV LiUj Micrographia (jIjJLaj 

4^ »l j uiVl (Jj^ Lr^J'^J? i P^ LhllojOJ 

4^1_tj,^ 4 a >>^Llt 4-ltdU 1 j (^Jl^ (jr^ U'^1 ^ 

IW X ^ 

jl))j ((Malpighi (jy^ j ^((Grew (<ub cV* 

4_iLuijJIj 4jul 1I (-jj-^1 43 j 4jJI cjUjISJ! 4_i_uIj^ (,~.>ll^ ulUj t((Loewenhoek 

JL-ljv 4jU 4 a ISll VI tiJU-A oLr^l ^] L^ia 

^1 i.ii-rwVI t U i ^ A Y * 'v- 1 VI • Sj-JLdJl 

.j^uiaV! j^ o:i^ u IjjL ((4^1)) ji VI jsijji 

^ p. f. 

((Abbe ^^1)> L^-o-<klj . 3^ i^II (JIiLljuJulII 4^LLud (j<-t-a->ij 

43 3*^ ;^Jl!I ^^L.i^“ill c^LJuTtf^l ^ 'j ^^LIlII ^^^^1 (.ijI-uj^ <fiif. 

JL^I 1 jufc ^ jLti (ijLZj jlj^j L^ . Oil Immersion j-oaII 

•* I M 







A, )l ^ "iH eiU j (jr^ JLC,L-u Lo^ * ^ * J ^ A Y ’ Lo SjILoJl 

' •* 

L^L>- ^ djl^U^l ^1 Ju^0u-tj\^ 'X-gtJ I ^“4 >0 ^ i mL.U.'^ V i 3v Lu^l 

CjLj^^LII ^LljJI jl^V ^LijuaVl < a.l'< ^5^ jJ L 4 -JIJ- 1 -U1 cilijlSj i<L^ Cr^J 

^ .^Organelles cjLa-Lia_*Jl^ j<.<*J 1 ^ SljJLJl^ j1jl>xJ 1^ 4_jAitii 4 al*< •^Jil 

“T 

_cu))^«Schleiden ^jj^-jJLi))j aBrown (J^i—^ 

4 j ^1 Jlj ^^ ^ ^^ .1 ^ ^Jol .,4 ^ L^'rf i /11 ((SchWiinn 

^1 4 Oj I JL& L.ila«^ ul 1 ■L * Mi 1 f-^ ^^^ ^L) Laj) tJ 


Juu 1 <^.j4 I ^ jQt.,./a CjLuzl^IojJ! ^Ajli lZjJI t4-i^>aL^ 

' «* 

Ij^L^I 4 C<i^ i< 4,ii t.u.'Tr A CjLjj)^ I ^IjljL CjI^ </a.i!l ^Ajli 

. 4-*.:^^I oLmjIjjJI tjA^ c1jJlc.Lljj^ t Cj-j^ 

((4jlj_4li))^ g^j.li iL^i)) j^JL) (jy-lc. CjIJl) 4_ui>JI 4_«_uljJ ^jLj ^1 iln tVl jjl uM 
^ I t A 1^1 ( J tiili ^ j_»ji jj;Lj ^ .. ' i ~ u Ljjjit 

L>LiJlj>i >Lu=^ >LcLi jL^(\Ai- .U-i)«Meyen 

i^L Ml (rt ^Vl L)^ I, Vi,! ^JJLjlH 4^ j ^ Mi i4..^l_uii 

4^JU ImM,H OLiJ,J^ LT^ ^-^Lo ^ il\j 


ip > 


Cr^ a iJb^ Jb ‘ “*1 > J “ ‘ J H 

4j jlLoI i^LcLc T'\^ ULiiu cjLo Ijla <^*>11 ^J-u.».7iJI 

. I—4jvjJ UlSLo 4-4 im \ 

CjIjL^I Cj-I ^■i"t 3j-IL^ I uLUj o! y JLj_>.^ (1>^ (((2;oL>a)) o’ cM 

^ 4_iJL>JI ^ci^. JLai-4 4-> ^tla 

jjb 4 fall I 4.J \ i cla-t-uj i 4.UI*^ 4_flLxiiu.^l ^ AT ^ L^ L>^ ^ 

(CjL^I ^-oiJ CjIj-L-u ^jlxjxj ciii j ^ I 5 ^ ^ ^ L^ ^^iLi ^ 

jLc,I (-LUjlIj tSljjJI f^jja l-<‘4iij 3jbJL:^l ijl 4_^ ((jjJuluIo)) 

(^jJ! ^J-jL.i-uJl \—^\ Cytoblast L>L_>J I ^Iw L^ 


mi i iMlXi) 


rt tlo CjI— 4. J l^JI ^ Lt J IJl^ (jl ^c-xiol^l i 4.1 j \i>iJ \ 4jij-IL>iJ 

iulII Jul jljI—ujJ! ^ “fll ^Ll^oI] l j iuiLL4 i^tj .5~^J i^^LJLuJll 1 4^l^ <! 

jJ-iua—AJI jia-)!) -A.!I jJj^Liii-lIl 5j.*C tfl djlSLZL-LjuLj L-i>j^.• Uj 

4aJJ AlO jLc.1 ((^JulZu)) Jl2j ^L-uj j. "h ,Ij _ AjLsj ~ J-^W 

4_JL4.C. tgL4JjL^i «n 3 ijj ^jj^u 3jUJu:|^i Lj^l->Jt 4_^L<.uJ( 



CftJjjl p iV,5l j ijib 


rt-li!! ^j_<s ij, .aTI ^J-jiSLii—lII ^>0 «(jj_iLi<)) Ul^ 

j^j£. i?JLdI<Ju (jL^ 1 ^ 4 J ujj ^ ljufc (jl VI t(((2r4jLo» (^tj 4.3t_t^ lL«_uI 

> <LiL^1 

Lo Ji^( tCjL^I 4-^ ^jJu-tdU <(^Jl_i]_cu» La 

CjjL^ t L^L^ JjalSJL) CjL^ <((2xyLa)) 4_Jj jJjus^ 

iJjlJb JlcLuj Lc/>^ 4jvjJl1 3jiJJ%ILo i^>J 

1 ^ n 1 iJ-‘^ 4_uL^I L^ Vi,t ^1 4-d_L2.>JI 

((^Ij-cu 4 jlJLj 4j miT I VI 1 ^ n ^ jJjuiA) V (_y^l <Luij)j>itl 

^^1 jJjus^jj ^1 j^jja _ 4_^lj.j->Jl <ilj-j:^Vl JUJLslII ^j^r?r 4 JUlj _ ^ AT^ 

' •* 

i4-^L^I Ij^L.^ 1 ^jjc LbL^L^ t~<rtl*! 'Ll toljljj ^1! <i_l-uJJLj L^ <<1^ i 4jaB_LuJI 
SLuiuJ 4-j^pJaj (((jJL_tJLlL» 4-^1 4 ia t < u ^jJI 4 <<i A-i lLx^I ^jj3 4j| ^ jfc 

SjjJL^l i^jJJl (jl c-aLusI ‘L>^ 4j^ t4^jj rttl LV.j>Jl SjuJL:^! LV-JJI 

♦ Intercellular Material lAo jt 

3jLo SjLjjU^l SLcii-j ^JL_tL^)) 4-^^^-laj <jl 4 3 j fl ><llj 

. JLjU ^JSLtiuJu ^ 4^, C jl — ” LTV 

L^ (jL^I ^j^Lilijl 'L. 34 ^j.u^ ^q-:«ujujU 4^ til ^jjk 

Spontaneous Generation jlII ^ 1 J-j ^^lLwVI f.\ ale 

j' L>d5^^ cjl J-i-^ tC-i-a^l »aJJj ^Ljw i t i.u\^ V^dll Ci-Uo (_7^1 

.4l£Lxiil >j j-J-c. 4jj) <>iir jlj-<5 3 Jujl:^ 

ij^jLs^ ^x-,<.ti..i 4 J.LL. ^1 ;^jJI «Remak tiJLa-jj)) lAOY 

- a j j 1 tt 4.jJL>«j| 1 ^^ ‘ ^ 4 -lL^ ^1 < m3jI aj^L^LLj LcjI ^ t A «>ktl 

j|j jj-t-aiL laj :v ^ju3J-^ ^ «~ili clU j clUj 

aj| i ^ 3\ 4 ] 4 nil ♦((^Ij-Jiij ^jL-^ixi)) 4j^^Jaj j_jJ| 4^^1 Jl_jJl3_jJI 4^^^.:^ 

u* ^ 

L^Lj>JI ^J^)) :J'J ^..liJI i *a llLudj ((llILajj)) cjLrvLixLtdul ((Virchow jy Juj^^» 

aj^ <1 Li^-d LuojL&^a Ljtiajl Kjy JuJj»^)) ^l «ti ^adj^La- 

.^laJl 

oLjL 4jjJaj JaJ La cljj i^ti I Ij^.tJ 1 Jlj JL > 0 < M 11 

«l1ILcjj)) jLiJl^l L^ri ^J q\S (j\j ij^-j-oJu 

w« 

A t A jt I (aiij u^L-iiaj t ^a 4- 1 1 L7~^ ^jia^e-dU 4 i t ti LLq SjLa 




3jljJL-:^I 4^^^.11 . ! cIj i j < n*i 11^ Cjljj)X„t-n4_c,LLud 

ted! jljT jljL«-uJ! jJlj Is<..l 3jl t^a cluL^ 

te «* ^ 

L_^—((C<..< II f^T)) JL^ 4__4_-*_^1^^1 cjI_3L_cu_il£iVI 

.soioUJi oLkUl 


4jj^La (jjk »La SjLtJu^l 4jjkdl 4j^k-L!i ^j- 4 -uaItJ ^ 
^L_mj_2u 1 i ^ >al. lui fl,M ^) 1 jL_J__^ ^jUD^I JL_S ((t-dLa^)) (jl ^^-CjJl 

JL rw t j4 VI I ^ 1 4^1 Jl^ 4 la '^^LJLI i>Ju^ u^ V! ,^j>L5n_ucJl 


^1 4^j ^ cdJjJ 4-:ae^uj (((Hofincistcr j-~ . i.j A /»>n 4ai^( ^aJLc. 

cd-c<o ((Fleming ^ 1 » ^Slia aj i —VI iSjjtj' 5l^ jj_ 2 ^^ 

. LaLc. V| (((^JJ jj)4^^i1I 0j\ju2L 

^c^l—ko ^<u&l ^1 ^ < II Lll OoaJ_d (^^^1 c^Lu:a.j^Vl 4..^i.xt..r. L^ ">». L^l 

JJj i^A ((Kolliker 4 _<jjl4 Lq ^Ijl-JI CgjL$j iSdSLiJLI 

^■»^L>JI)) ^jl (_yk ((Gegenbour jj^^L^)) 4^jLfl Laj 4 ,lL>. 4. 

(^i uA ^Vl 4_ iS a C 3 L. o 4>j^J ^1 4_yLc. (LuajI 4_,Lk qI^ j.>iII^ 

Lr^ ^ U>£^J 

L^l^^ t4.jrtjj>^ 4 VI jJt La LdJ^-kJlj (jLLLLIJLI ^^k-> c^l, L^'LVk 

«% 

4 kLi u I j 4j| I i4_jjL£a_^l 4-il^Lj ^j.4-.-L>Jl (jgtia^Lj ^j^c, ^UJI ^Jl t ajVI 

j *( a j 1 ^L_^ 1^1 1 JlA ^ <^jL-» A ^1 ^ Ir. . 1 ^ *> Ia“» a Ji—i 5jL_iIuJ 

Ikv ^ I 4 I ^_^l I ^ \,.A '?t-J ((4JL-L^J)) (^Lla^VI 

.i^Lg^kVI 4_LLa^ 

jIjljJLuuI ^jja JLJ V tS^^kLVl ^^kJJl 4_4 jk^ jLi-o^VI a.Of l.i ^jl (3^ 


^1 I istl 3-:i-^-*k(tl 1 g a A1^ 4. A a iC. 4 i LsLjdl jk^Vl JJuC. 

«* 

✓ 

U ^ 

Lalj ^a-u>JI Lai ((c,,>L« a)) jJLua-a jLoILiiVI) Preformation 

✓ 

»! altll (J-^ V 1 <?■,« ill SjkaJI jJlA Cg^V J-Sij ♦T^-juaJj-dl ^_yi3 

■9 

^_yjtjl 7,"tl 1 ^Jbt 4 ((Blumenbach ^L \ \ Ujlj 

If 1 i.it<i**<5L> 4.t 4 ^I c. 4.1 ji^ t jl M Bpi^cncsis 

♦(^j^ ^3^ Cy^ 




tplAJI ijib 


_j—>tll ul) 1^ ,,r< -u*?!! ^ j !i c.4^V ^ j>l YU rttl^ 

** •• 

^jr^L»-A3 i53a-<ill <U^l4 ^ 0>^l L>d^ L^ - _ 4-tia£5_Jlj 

m ^ 

I-LUj LT^ 4_|JL4-Ai 4-i-CJ.J^ I cillj 

^ i ^^ «^i. c. ^j^LiiJl oLjJuJlxju (^_y^ tl)^ 

^;yLi! 4Ji 4».c.! cJlii L^jJl <(Koelreuter LaIj-:^! 

(j-<4-;j.5tiJ jjj L!ij~i-^ 0^,3 i4JjL4-o ^jLIj <LS_>.*^ Cj 1 j.< I u ulSL>-^^ 

i Cleavage ^—Ld_lil \r. j—a ^ —ae—4 


1.1 I ^ ^11 c rti,<^ti.7(5\ .4^ ((^4iesher ^ i n j 4» ^1 <_> < i.<tli 

^_^ ^ >!1 j-c*t..ia.‘> j j 1 (^)VLj i^ ^ ^ 

«« M ^ 

• ^-(-" 1 Ut3~^^ ^ 1 j j i^y 

^jj_3e__UjJ ^j\IL>.L_^l ‘ ^ ^ (lt>"^^ (1>^ tixlLjjl O^ l^C. 

IjtLiif ^1 tLjl^l L4^1^ ^Lsj-ilj Jj t^. > 4j. H tj.4.i>Jl 

iLtjUdj <J3 ^ '^■*J 4.aIdL^I i 1^ I ^4^1 JJbLcu-4 ^4^ 

4, jil.4 ^ 41 £ij i ^ AV'\ (.^ ((Oskar Hertwig ^.j ajj^ jl^ au<I» 

t(^^AJL:>Jl 4JL1 J 4_:kjLiI 1 Zygote 4j:e^^01 ^L(id.)! ^j-4 Lkjijj L4J 

ji 

u-SLjloIj ((^ CjI JLaI ui.4 «H. Fol (J^ . _A)) JL^I t—>1 im oM-JJ ciUj 

(^jJl ^^tJJl ^1 (J-usj L4 L4JI 

mJI uLiI^-u^<-^ 3 jL-ii I II t,"tllrv ^ iJ! 3^^ AH LJ 4 L 4 -) OJlL » ,A, ~i[ .4,^)1 I wV^La^ 

(Jli^-p ^Lt<i A>l jJljt-Iu 5lj_j (jl 4-^1 u mJI 

‘■'“'‘j Ljuj '^V! 4,^4..4-1 4-1 ..uu-tJLj ^1 

jLLs-tlujl 4 -j1^ aLcu-juI 3^l^>. LJ^ 4-Lca:>JLl 4ji^_^j^! Cjlj irtilH 
«• ^ 

, Mitosis of Nucleus LLu^ l^\jj 

0-4^1 JJJ Cj^\ (^jJ 4-uaL3tjj^ L4L4J L4j|^d4 ^ (jJI juT 

3jUlI j-A (JjVl i L>jL 4-J ^3ti 4 ^.3-,j^,i 111 4-i^J^—^1 (^L-ua__>>j ^_yjt 

4 JL) 3jL-j!uI j_A ^_^LllJlj t4_-uaj^_JI (-jJLfl ^_yJ] c^M-1 (^—4-^iJij.. 1 

^1 L_^,uajm cy^ ((Loeb (--<j^)) ;3^L4-» L4ju^j t(jiJL:jJl 

CjLjL_jj ^llll <^3^^ 1 —4 4jL:^ 1 4a^ 3 (VI 

^_4L4J ^L->. (jr^ (J'J'-J (((_y^i-LuaJl {^jJL-aJI jJjlSLuJl)) 

«* ^ 

. 4 jj j^l (J-3 j <—jLx.i£X>>^l 





tZjj) 1 ILj ^ I » ~ MutJll ^ l^»_a ^1 ^ ^ _ll (jij. 2 ! 1 CjLj M t ( uu 

4-iiaLj^^lj ^LaJul ^ ^ ^^J O"^-^ 

«• 

JL.^ I^JJL>> 4 j ilj4 ji 4 t..)l i9ju^ 4-(^ Ldl 4_jjLi-;:^l jljXI)) 

Lj^L^^i ^ 4 Aj 4,_lL^«J L%_j.j%.jl£ 3 Liuus^ I 0^4^*^ c-JLL^lij^ i LdLcj (^.<.^aLc 

^1 (41 )VI ^4_^1jlI1jVI ^L_Ju_a^1^ 4_^^j-j^1 

4_iJI (—sLuuJl^VI Ijlaj ,. l^^ljJLvVLi juLj Lg 1 4 i-AJusj 

((Beneden jL-^wj «Weismann ^jLaJ^)) ^ j i«ill 4 j>Ij 

.((Boveri 

I ^ ^JLJI 4 < j LijJI vZj i Ju^L xoJL I ^ ^3 ^ 1 i i €i \i ^\^ JL^ 

(LajUs] ^^^j-aLoJLI \ LuiJL-ul Lc^iudljuT 

4 ji^!1 tillj ojj^j-uis La (J^L_<_aiLj L^*jd! ((Roux jj)) (-dJjJ ^Lxa 


4Ji3l -t-u-i j BljJiJI j L> .^. V 1 jUl L" A tl ^ >V1 (uj rt t.jl 

^ ' «« 

^ ✓IP ✓ 

a 1 iii^lV! (jO_:^LlIi I (^Ju>.| 1 '-a ^.A.J t <ij ^ > 

iAjVjLiJij 4 ^ j ^ SuLrxVl Lr^ 4 >aJL 3 «^j)) ‘^LaJ Sj—JLL^I 

<4^14 r 0^3 t^<-ajl ^^L-A r J_J V 4^^^-lJl 3^ULi ^TuILljuI Laju^. 

_ . L>^ V — ^ A !I 4 JI jUkJ 4jjfji^^_L^ ~ ^ 11 ^1 ) <1 jVL^ 4^L(^ 

.1 (j^jljJLll 4_t]-t-a^l SIjJlI! 3jLJL 

CjIjlaI ui-4 4 IaJlII : LjJaji oj 1 i) tl (iiij aI 4 ~ aVI La^j 

«« * 

1 ^j 4 A1 t n jl _ L^^LtoLlL^I jLjl-l! V| V 1 jI 3j_jJ]l^ ^seuLSi-us 

4 < II A't jjb 4^] La ((jjj)> ^JL4 -aI :^mi (J^.i.>.u ^It 4 clx£j _ 4jrtj 

J>j_>Jl 4 JL 4 - 4 I 4_i£Jj . 4_3e_j.56-uD ^^l^-lJ LtjjLi_tj( (jL^ ^^_yJLjJ]LiiJl aLco-^VI l^L 

*r ' 

4 j iJ^,A ill L^L.^! CjIJlaI.A.1I ^-a > ^Li A i^^^LLb _ 4.AibjLjkJ 

^L^jjl LaLaJ 4j:r J Tl- elli JU^LcLa ((^jJLjjU)) 4_^i J.uO’jJ Lo ^1 La-^ i ^ d 

Lo ^1 (3^"^ 4 5jLl,l j2>A;OeJLl 4^jJJl 3jUll 

LI J < (I jJOiLj-oL^ CjI JlaLuoXI OjJt 4.jU>.M-‘-!^ LH® ^ ^ Juu 

4 . ^ ^ 

cjL^ vijjl^j ^LL ((^JjlLa)) 4^1 

^Jl-US ( A MI^" V (jlij ^^Ltil 4 A / i.M 4 4 il ^ La 4^Llj 0 jjl 

^ V 

Li-tiLi-ul ^JLu£u V »-l)Lj^^-laj La (J^SLs 4 Ir ^JL_^ t ^ J UL 

Lsr.tre-*^ La^aJcula idiLdLoili^i /uA mAva^LlII m i)-t>. ^ ft (_ JI 4 L>«jI La '< ^ 


TpJjdl 


^ (3 j L-^^^LJw! 1 ^ "i ^ ^j-^tJoJ V cL-u-^ix: ^ ^ ^ ^ ^ 

Oj.:tj ^^jje_Jl j^Ll^ ((ciJLiJjw Cjj.:tj ^_y3 pJuLiia j! lA^:?-) oljukUm 

M m ' 

1.4^ (4_JJJ|jijJ| iloJt L^LstLJJ^I 4_ti.4X. rtTiJ 1 > i ^JLC. 

JL^ 1, ^ <.^ t» ^1 tl ^JLaTJl 4_/a^iLji^ I ^ x,.> <; AI V 

_ ail ^JJU« < L^ \a jjfe Lo 1 ^Itt /fl (J^e-fJ LT^ 3^L2 lj>J1 

Jlj la Ljjlii ^Jla (^JlJI tlUli i4_uljjJ! ajUll oLj^SLa ;jl —j 

*• «« M 

L^l (jj-jj>-jJI L;y^^ ^__paLc-a^V! LaJlju Cfrt tli LaLx i • 

*4 «•• 

jLs^l ((Oold Schmidt c«.j ^ ^ Ijlx. 1 4_^lj^i SjULI 

.2uJL^l ^alc JLj^ 3jLSJI 

' %% 

Lr^ ^ ^ V * ^ \ A A • ^j-U La (JltL>. J t CjI ( i « H :rr “U ;jL^ JL_2Jj 

A A -j 1 1 ^—^1 Lt^ 1 ^_yj j^ ^ —aJl 

k« ’ •* «* 

CjI^j Jcdl ^Vj ^ i4.ji:^l 31^-1 4. aj^JlJ! LdH!I (jr^ u^^^_aI<J1 

(jAJj 44_jx.jJu LjM-^1 aL-i-u ^I iiLol BIjJlII diiji^o 

’ •• •% 

4 ., j i JI C -a^Ui (^JLjI C.« 4-> Cjfjl ■ iVI 

' V* •* •* 






j-iJlIJI 3 JiALtLa f^yJt 4..3tJ_5e-uaJ 1 dslj^-uaHJI 4t^.3 ) C-cjIS^ 

«« M 

cla^L>dI 4 $Li i*fj jl i4.jla>Jl aLuajI 4,^1.or. IjLp LoJUX 31^.1]i Cjijo^lstLA 

4-ij-d 4 A-l^I 4_3culal^ 4UijIr. ^Li-u.:^ 1 Lt^I ^ 1 Lj 4La_>Jk,l 4jdl 

^^Ls&pO ^_y^ 4_ljLo-ja SLlSLtTuJLI CLuL^^ iCjLL^I ^ ^ ^^ ^_y^ 4 La * x..* nil ^L-co^L> 
4_i-aL3tJ^ J.U 3 >1 jj$ ^UralLiLj ClJjL.3tj (^jdl IjlA ijy-^* ^ ^^4 

^Li_u_>.Vl <?JlA .^JLX ^j) diLulSUl 4_aillit>a C.<.j3t LoJuu 

j> 

jli <1 til Lj CLcJ Lj _ dj Loj) i„(i^j&^^ L) Juui 1 o.j 4 d' * -< " ^ ^ ^ ^ J * t.j ^.11 

( I ^ I ^ I ^ i ^^xiJl! I (^^Ui-U-A «:■ 4j_UkJ I j A <^0 C, aLI ^ I \ Q 


3^^UL!I ojla (y\,d 3*i! 4j^txK ^tLuaj <_<• 11 ^j.o 

3jUL J .^11 j^jJl (3-^ SjpSLs (jyJ-Si J. 3"< i3-) LLojLs 

%* ^ 

3jLo 31 3^ (3.* *“** idjLo^-Ljj^-c^^Slil ajLA L^La 3j)S^*^ 

yZS\ dJLi >Lj Ijlaj Kcnuclein 3 ;a^^_L)> J! VI La 3oLaj^>.^l 




Sjul—iJl ^JLX. lIUj (^ya ^<mCjJLj AJSLIj nJliL^1 3 jUL 
LjuajI JUJU^i < iiLj t Co^ljLo t1 lJl^ui^I 

. JL^^ 2La^j-*_<a 

A^lj^l ^jUll ^jl cLUj 

*« 

4_Ib^ ) j^^j_judL_^ (jl < lI)L^j_jO1 ^_yj^ 5-5^-^j_^ 

dLr^Vl ^LjJIjVI L^l V| A ‘<,L*>L^ o-jL^ t~<l a <^tl 

«. ^ 

(J1jLo^_(_u^_ajU^U 1 eLjJbU, i ^ ^_yj^ ^I X.,2al! jjLuJI 

<iLLj1 L^JJL-c. CjL^ 4 Irtj- f.<Aj 4.1 ^>.^Lcj Ijlj ^^JlII « 

^ ** «« *« 

C.Jl_(iuSL!l i^J-^ ^ > 3i.\ J_ <-Zj1 /j C Alfali ^ fi., .,< x<Ij^ i i I aI— ca_^ 


A^ lijI rt ^_yjz 4JlrLj»rLt,l 41 ^*< < <i II ^ ■•: 

^1 <,<ia-)l c-JU l.lIc, 1 t (ij ( L^-x-uAj 4.j.L>Ji (j-a 

ljuk t5l^-Lll BjLo ^JJ.>i_i LaJ <r LfcJ rt*a (jL^ tjl JL»J 

4Continuity Theory 5l o »nU 4-:ij^laJ> 

5 l^jjj 1 I II f- LlJ I 1 A 1^ .•:. n fl*) V lH) La ^ / <■I ^U ^ <>> 

«• ** 

^ ■*^‘< ^^_<_u^_/a^j^ (J$ J^JljlSclJ ^Jj i^^j^^LUlIja < <i aM (j-U 

^jLib L^O < *' ^ CjJJL-ftj 1 ^ <a 4_LjiiJi 4,-aL^JI Cf a! 4J.aJjL-cMJLI 

oJub C.<.g.jja> *((J^ L^C>iJl 4..i-ar> V i.’iiJl 

L^l Vj iW^-j^j-jk)) O"^ t4_il3Jl ^clc. jljj L>^-^ Cy^ 3jl^ > 4jjJlii-Lll 

^_y3 4 j -aJ_«4-u_^_-«1 4.j^^Jii_Lj 1» -CdU 1 d<^ i ■■ i4i<0 I 

«* 

(( 1^^^ t» t L^-4J:>-Ljui:aJ ((^IjjJI 

Jnference JVjlIa^VI j>:^ ^ \c 4j}j^ <Zj^\S aiut ^jf 

1 ^ JlI ^ ^ 4 (3^ xlu Ll^ L^j Jl^ 1, mi iC ^ d) ^ ^ ^ 4 j j 1^ a .Lt^ L^ 

i^JlI (jL^ (J-^^ SljIj-ud (jL^ 4jU ^LilLflVl 4 • *4 JlJ L-a i ^. 

jJLI (ji a 4^U jLSj_C.V1 (jr^l d * L* ^ 4 -Ljl^jLl^ 


>»,! 




J:i-^^ ‘4- 

(I An 4-LisjLju3j ((i^j^^)) (^JlI 4_Ji^^L3 4_l 3JL>. 1 i~i mi*^1 

(Jj_SJl fjyl\ 4^L>- Vj ijT^ j....ji(r> -LJI l-A^L T l jv .^ 1 I Jut (^1 i a CjjI 

lZjL^LLIILl^L^ t4_)lj 3jLl—t-u-l ^^L.a~<-u (^1 (^1 ' ^ ^ ^ ^ dj^ (1)^ 

. 1 ^ ^ i jrtLt La <La~^Mi-La^ CjI Ju^Ltfu-a ^ ^ 4 j t.t ,a ' ^ 



T|aJaJI p^kAjij iJa 


JL^ ^ I I rt III Jl ^_^Lj JL^TBJ ^ 1 

CxjL^ ^ (3^^ tCjLjjJaJLlJ ilaj (jyh ^jJLtJl 4 rt < ^jJa_aLju 

SljJJl C).3^ ' “ A CjLo^_4_o^^ 1 4-j^l^„^^< <,dul CjVjL>iJLI 

•« «• 

(^1 j, 5ti jJ^^LcuJLII juJ— o) <(i^j j,-4^)) c_a^L_^l cjL-joiifc— « 

4,-ji ^ I ^^-Ll (J L.?s_ja ^ , V. fl ~.l 1 *_« 1 ^ ^ ^ Lc. (JjJL>^ J 

^-A (ot n ! I a! 1 gi V ^<*(1 jL.>o| ^ 0^^ JLS^ < nJI 4Jjljl.a 

cLaLcI ^JlII ^ ^:^JlI SjLcl i 4jl •> U 4 rtj4 JlH 4_iJL^l i_dLcuIl^l 

4JI ^JjJI Ll) ^ i4_^j^^jju^! cjI11 ^UIlUI 

(jt (L^l^j 4_aJL%JL! 4 rtj4 JlII CjI j j>*Sk « U 4, n~ t n »a 4 .juuIjJ 

^1 VI iCjlj^laJjJl JLjJl_^I j rr. > 4j1jl_^I 4ln a j CxjL^ 3jla 1 ..tiuJLl 
t<lnj Ml ill g 1^ ^ **' ' "VI 4 J .,1 j ^ I ^ "( CjI^ <.II 

Cr^l S^..^.:*; /Q 4-IL-<-tiI ^cl«-iL^ l1jI,L.a1 l<iJ(.LjB 

^^1 ^L^jJI t jL-t^Lxl I l-^lj 4^JLa.2bJl]| L^j L<t>^ j <^..<a 

.5JljJl>. CjIj..! nt,g~> jl OL;Jeii 

^jJuJI jij. ,o'4 ml (,^-1^ jVI jJjLi-uJ jJ_ua3Li 4 _jJL>JI ^t^lj LJjug 

. 4 i ,iaI t~ t,l t~tVji^ l>i it! IJ i4.Ho 1-9^1 CjIj^^JouJI doJ) ^^JUaldl 

i 4ji^ -Li.iii^rdl 3J L SU 4 ^ i4 ^ -d^ L di-AJi^j jJI ckgtiiJ ^L^lil ^ jUo^jVIj 

(3>-^ 4_docU (_yJLoJl U^-^ 4 (j! ^ Jl Vj 

. LoLc. (jr^<- ( ji-» V j ^Lo JlLo SjuLui cul^ 


?4if JU* 41# ,$#ASd Iftkit ^ 


3j)la^JL^ t4 ♦■J iloll I < ^ ^ ^ Ijjda.A LoJl^ ^1*JI (j^ ^ 

^^1 4 jl r t rtll ^11 ljukj *. ciJUj ^(Lju (. (Jl—oaj CT^ 4._jJLliJI 


(^jJI i^^JLiil 4 n, < «jj) CU.I.11 LIjI^^ I^.j I^.^ ^ (Jjt.<*i4j 5>^J I ^ 4.>»jJ 
1 O ^ <0 ^_j_jLaJIj ^ (2^^—Ii_cujJL^ 4j^»L_>, (jl ^L_daILx4iJ 

(( 4. J <>„l • 11 Cj 1^3^ I » 4^ Ir^i _ ) I o 4^ ^ L-Iu^^^daJLl I ^ LJSLj^J 14_L^ 4..jjd^ 

4_^^^_jLil 4 _ Y .^_^jLjl!I ^ I * 11 ^1_ o-ji ((Th.S.Kuhn (jj-^ _I 

‘9 

. ((IJ)) d 4^j| lo~ 11 





C i^i «—) J '>■ j ^ ^^^^1 4^1^ I U 4_i— l.uJL! l_j_d 

^-aju)) ^4jI^JliLj ^ ^Y ^Lx. jj-jioJJL 1 «LjuI^ L^jl^I L^ 4_?e.ju 3 It! 1 

^jjJiJLl 1 t nj .The Structure of Scientific Revolutions ((4_j-^<JI djljjJJI 

4 djljjj ^jLdJjj ^cJjlII 4 t I H (_yLuo^l 

4_j_«JLc, 5jjj frlljl .(^jL_*Jl uUL-JuJJl yji 4ljjla CIjI^ 1 4 1 ^ M > 

^ ^ «• 

4_a^_t_u >J '^JdJ ^ 0^>-^ ^ L^L^ JuJs^ L-<-AJua JlxLIJLj ^ 

%• 

.(^jIjuII uULuuJI 
«• 

c-<-AJ lII^ L-ukJLo 4 ^LSjj1 4JL>.^^ 

«U>-^)) J^ * —1 til “iC \I (2)—^ 4 • 1 t>!l t^L-dj i^JlII t j t ^11 


y\-^^ '4 A 1~) a 4_aj^)d3 ^ y-^ (J^ ^ ((Pumdigm c-4-<^jJLI» ^ 

4x>.V 4jul]o o' Cr^l tjLdjtJl JL>>1 4^1 4x Ijl^Lo ljub 

dj 1 ^ I * “"i TIj p I l^ djI ^ n ~ ♦ iI y^ 4—A^i^Jua)> :Jll Ijl^ , ^ AS 4j I 

^ 1< 11 ljub Cy^S Jd>. 4^lx t ^ < ^1 1 ^ j <“< i^\ 

djLj3tLLa-i-£iJLl yja J j t((d<Tr J1 JL-jJLxj)) ^dla-ua-A OVJ ^JjLqJIII 

* oJL^^ 4 ^' “Nl ^ 1 ^ 1A ^ 

^ ^ iit ut^ 

y£L Ij^^^orstx yjc^ ^1 Vj u(jji^» ^juJJLl «_jIiiSJ1 yja 

^1 ^ yji ' 4 "ij^ 1^ ^ JJulIl! ^‘~^f:f^ 

I jl LoO ^.i-LL^l t3Ji.Ljf-.a dj^L^ ^ lx <ti y^^ y^ 1 ^ ~< <*<1 4Luo ^JljLs [J)d;, 'Sr .~>.1 

jjLX <ri^^ ljufc J-^1 (j^_5 iV ^1 43 L ^ i-«^. « j ^oo (jfl'ij 4^ IXlIl jj-jju (jL^ 

.^ ^1 j-<-aJl i Jub 4.x>.ill 1 d «-X/ill yjCt 




s 


3j.SLyd 3^^Ji-d ^t-LjQ-) 1 < ^ * y Ijj ^ 11 j djL.^ 1 ^ Lj ^lTu 

tu 

_ c. ^ ‘*‘‘_X. ^«I_N 1 /.ill y^ ^ 1 1 fferhulists *1 '*^* * 11 ^ ^ 

1 ^ < 4 ^ t I «~! 1 ^c^xjL_>JI t I) ,^"1 \ \ ((Pinnueus 

^ Ul ft f. ^ 

<JSLJ 3^,i.A.lI djl.3..i.^.tl 4_^jj^ JJLX (jyix cLjb ^<uJ 4x^-4.j:fcjQ 

j Llill I t 3 j < 1 ^ oJ I» ^«-xyu 1 4 r, t-^j y L-^ C 7 ~?^ ^ <.1^ 4 <11 1 JlXj ( 

t- Xji^ *^11 4.3j^Ji3 4ji JULi 1 4 j 4 du-u JlII t« Downward Classification 

^^ ^^ I jld^ <tJui c-ktUtj jdjld^ 4a 4a iIdentification 


TpJjdl p \aj>j ijib 


K(Upward classification jjA ua. ~<]1 < “ilU) 

JI JLfl_3 LdJIi 4Class cLojllaJl ^ <ut-nJ i tf ~XI 

^ I jL^eTt-m i ^^lal tBjUJL^I 4_2jj-LaJI >, ^ <-i.^ Ll(^ 4_dJ^_LaJ| 

L^l (jc. ^-4-:^ 4 _j_c*xjLILj 4ju:3L>»^ Cj\ df- (_yi^ 

Oju^ J^l ^ 

Ur^ JUO^I Jji ^ ‘C^JucL juolijl t ^ j <. 11 ( u*^ 4.1 < <i-LlI jj 


((Adanson ^ aMagnol Jj_^l_4)) A.->,tl «j 

L^L^jLo 1^1 L7-^ 1 ^ "■ 1 ^Lij L<sLc. 4 «.iA Ii (.iUli i^W'W^ 

(Jj-^ d>^ La^ ^ AVI ^ j. Ai C. ^j-II ^jj<5 U Ju LaLc 

^ 4j| (^1 1 AJa^I tjjj) tj'U-AjJll JU>.1 ^j! 

. I edJ !i 4-Lda_l^ ^ JL^ 

Lr^ L$J-i^ -J <ll^jLJua Jd LiiJJLl 4j^^dij OJLjcJi (j1 ^jjo 

~s jf . 

JJ—%J ;^JL-£.1—u:^ Jli I < ^ j ( *r I) ^ ^^ JU^ ,i /■> j /<^ Jill ^aJx. 

^jJIJuJlI diLao-aJI ^j-a ^JL£, i^jmVujj\ (_ydc. jlj ^ aJJI 

i<^ jJIjUlj^ C JiL-u Cy^ ^ ^ o^ o! W> 

L-OJ-Lua—aJ 1 4 4_^_ua Jl_juG ^j-a ^ Ji ^** ^aJ 4jj. tj. ia ^jjlj 

. ;^Jl£. 1 i^‘<H 
y 

^LjJLjJlj>. ^jLjt—uujJi _a C-juLM _ uj\ M ^0 * c^L_fl_c.l ^l_a JL-AJ^ 

Numerical ^>111 jIj_ ^ ^ _ iMjj _« ^ ^ f'_^j < i 




j^ld jlGJj 4^***^CIedistics » AiJdl 4__<-ojjua 4_^L11I^ ^**Vhenetics 

^ j It x^ " Ji ^_yj3 ljUjLrw Lseu^La ^^^1 4 _uujJlII 
CjIj) cIajI^ L^l tJlGj (j1 ^CjlS (j-a-S 4^Lilll 4 _<_ujJlI,1 1-^)^ 1 

4-Jl^ La L^iLaJuA^ Ly^3 ^33 Ai < tl ^La^^l JLjJLjlJI lJLI ju , li^ <ii.i 1 a-^ a.£ 

4_i_ujjJL1 aJJt <. L7^ ll^rt >o iJJLL^ o' ^0 ‘ ^Lc, ^ ((Hennig 

J.5e_-a |J^>iJ ^ Luajl L(Jj 4tl^a 4 5L_:vL<m ^ j-sljj ^JutJ V t4jj^jLiL) 

La^.i.a Jbl aJl^l c-aLv ^1 Ll ii^ a 4_^L£ i-diA ^j^l ^O-ujjJLl 

. l^ ^,1j CjVL^J l^l 1 ^ i 

■Microtaxonomy ^^jJI OljO^I aJ Macrotaxonomy jj jy^U (*) 

^ 5 

. JULJ ^ flj n A JI LuiL-al ^ ^ oLLuoJt j 

. ^jtvjw^pi.I^ jj)LafJI j 1 Ml ft,I Sjjcjli < i],u.^lI CT^ / r11 j-judjJI JoJ l>o Ju^Hajj (^*♦ + ) 




4.-^l^ 4 _j_:k jJ^_j^I (_^J[^«aJI CajL^ 

^j- J ^L^Vi J-J-SJ JJLC. L^ljLtOJ I A.^ iCjJJLj>iJ JL^ ^LjlJI ‘ 

✓ 

tf.LlJ>-Vlj 5Lj.>Jl Jjt^~ 4 i 1~ V <q lIjIj^ i^'\ ^IjlC. 1 (j-a ^e-j-usl lLUJuj 

I iL.flIj i4_jjj^j 4 jjJ^ ^V 4J^^ 4-LjLil_u«l L^ *< 4 (3^ 

c^LJiSL)l Jjj t_A <...1-1:^ 1 I BjljJL^^I Cji-^^JitiiJI alxJt C.<-<IItJ Ui3 

^ ^ iU 

^_j-»>» (1)^ cJ^^ ^1 C" 5l-<->iJI o Li.Vi 1^ ^ 1 11 4 4 (_^Jl.aJLI 

C:^l£^ ((Buffon j-A CjI^I^ <)l aJJt ^j_u-<-ol 4,to c.\j (Jj-*-^ 

^3^ cdljijT IjljLi-u <jL^ (_ (J^jlII DjL$3j a 

I . 

jJui^JLl ^LtJI 3^ O"^ cl(->L^ J.rtlj .4_4lj 4-uajLi-a ^LftJI 

Cjji^JuJ)) ^j_/i \ _^ 3-iLj 4^j) 11 jlSLsVl 4Jua 0-5—j_til 

^ %• 

Jjl ^jl <(cdjL a V ))j ((Herder (( ((Diderot 

^_y}3 L-^LLc, I C-ul_^ jji V j^laJllI ^3® 4jj-laj 

’ •» *««•«• «• 

4—^. ,4 T LjIj clol—^ ^ i ^ A * * 

((Geoffroy jj—s j_j_^» ^L!l.a I 4_i_ajIj ^1 3^ t4lji ^ cjIj-j—L u (((-iijl aVw 

Vj 


3^—^^ <jr^ ^^ ((Chambers 3>-j_aI — «ij))j 

0* ^ ^ p. 

3^ I JuJl:^ L^Jla |»Jl5j ^ ((cdjLaV)) ^Lj 3' ^^^lalLtau LLA 3^J * ^ 

((^!j_jV 1 3-*-®b) c^Li^ 31 "‘'j o^ Ju>.l ^jJcu-t-uj V cdJi 3^ rt it! 

La 3 J^ J ^ J ^^ L^'l^l CjJl^I JL^ )A0^ ((3jj^-^*> ^j- L^jdl 

((3j^)> oLL-oljI 3j\.Laja cil! J <■ 1 tj.A^ 4-L4iL J1 ^A-aI 4jLj 

L^JLa CjL^3^ 4_C.j), a 3-^ (<3^^^*^^^ (—<-AfLA 3' (3^'^-^^^ Cr^ 

3fL»o 3j^-^ 3* (ilLiij ^(^j^LlII 3**^*i^^ 

^1 ^ i i it ^ 3j.a.X CjL^t id^ 1 I 3^^ 4 j aIaH Bj^d) 

m M 

»cjLjJflJJl ^jLA 3 a 3^^^ 3^ ^3^^L LIju llil 
3 -i-a> 1 3^ j J•srrJI 3d!>^ 3^ ^ jj)3W c^-da^-^u 3'GjjJibJLJI 3^^^ 

jj) W't ,! I C-lL>-I L^I ^jVl : 3 ~ ^ >J 3^ Lr-^J kJJj,.T( 

^LLxJl ^1 j {_)-e3L3dl pljuVI 4jj_laj 3-aA_A ^IdaJ) oli ^ 




TfxljUl xJa 


L^l 4i.l. 1 ^^yjLilJl ~f jU 

«* 

^Jj!t_>a 4_1 L>^?j (^5Lj.j>J 1 (J-ual 5 Jlj>.j ^ ^ ^ Art-H jJljcJIII 

(jj-jjji l^**( ti 1 < «..-<J t^j..A *i—III <0 iJLa^ jj tl 


((^_^j j <j !» JlJJljlII U^-us CxjL^ 4.jl<^^A_>J!j 

< ljJjL>. UlL^ ((^•,^„tLaJI ^LliJJl)) 4 rta.S.>. ^\ (^4J^ LcJji^^ 

^_yIL5tJ Cr^ lLIjJLmiU ^J-u:3Vl 4^ tk t Ojst-JLJLCD I L« IjiSLaj 

*» 

4-jLjL.^e_JI LjI i?> iftll K_A Lv I ^ C( «i..'?e-Lu>l Jl3_£ J wLaj L«5 j r - 

& 4- 

“J ^ 3^„rt...dll ^jl ujJlj c hjt'ii^ **<tl CjVI <a 

^<Xc. » 5j-Jl_fl CJ JU ^jlj _ (J-l-e3 I 4 j^J^ JJ ^la W1 ^ ) 

4 Aj>^ V ((4--i...4i^ CjL^(^L 3JL)I )) ^ - «(jy * j 

(_yj| 1— J ^ ^JL_^ C-SL-caJL-^l i J t4jj^ ^,tt 
o'x A tSjJL-Stt-o (jA. t4_uLi;>.| 

L^Ju ^^LIj Jj-aj ^jl ^ 4^jljljJl 4j-«J.»Jl 5jj—ill! ^((diLi-^LAjj))^ c« jL^ 

Cr4-^ *4»_J_U^ 3j^ (JIajjl^I 4_^L2l!I 4_^j[jlijLji 4^-i^i tl L^l 
t ^ ~ L^J^LcI ^dL9~^ 4-j<^jl—*-<0 jL*>tl c^L3e-IL)VI 

JLJbVlj 4_^(jJl juT 3 juL_ ijw CjjLJ^ 4j^^£3 (^j 1. j a 4—t »i 


J Ii^4_3jLL^ (Jj L^:>>^^-4lu (j.Lfc.U^ 4^L>>V|^ A^LilJi^ 4_^ lSLjl^.J^ 1^ 

Q^__a]| Cj Lj ( j ^ jj I ^Iju (jy3^ ^Ao^ (j^) LoLc, jii^i L^ 

^^L3-o 4_y^ ^ (J^ 

_ A^IIlII 4^jijI jJI 3ji^IjLlJ 4^|jL^i Jlc.^^ L7~^ l>^3 

%v 

c^L_3eJL)VI 4.Ji^^2bj ^c_jjlj I o J 4 L.A *11 A.,iii j,„a1o 

j^jJEj ^1 ((4-^^ig: 2j|^)) 3^^ILfl 4_y-A ^J-A :jJ^L4-UJ _ L^ ^J^LiiuJl 

oLuol 3*( )1)) CjJL^-ui LuajI 3^*} a 11 oJlA ^^1^1 S<(|^jl^ ^dc:» 3 ^^JjJ3 LajI ftC I 

Blending 4 j 3 jlj.J4JI *(J^^-^ l^jj^ <^115 <(4—j-o-L^ 

4 > /,. XU cjLfl—L^ail ±ij \^j 3^^ jt ^ mlj ( ) All - J Inheritance 

✓ ✓ 

^j)^L.L,!I (_)-ol_<a<Vl 3\_iui-> : 4_3_>.V cjL^jI ^ ^ ^ AAT _ 

j> ji 

t— al if(i.rt5vij ^(-jLu^LJI Ijla ((Jordan wPnlton ^jUJjj))^ 







fiL-UjJlj (^(j y * ^ ^ <-^L > i-til j^_ya j -T-j^ A t-\ 11 

Lq^ lLUI^ r .j (CjIjj^JLI CjULlj^I <;.Lu ^.xjJ ^dL5L5~^^ q 

«« ^ 

CjLaj) rt q f^\ ji ^ a I t 1 j. ^cn ^ a j ^ ^ U^-^ 

.{((j^)) L^jlxoj 4,>.q\ a.II SjjiiLll 
oVI 3E—a ((4^.5^11 ujL-3I^!L^VI» ^jAjci la.}i ^<i-^l 

,4-i-qLtJl L^t LjrJ! 

jjlaoil *«" ♦((^uV ^1 Lu))j (((jl^-cL)) L^_*_t^j ^1 5 l1^| 4^^ : 4i]!Lo 

fj . 1^ «Ii Lr^l UJ-^' Ct^ 

* •• »» 

4j^ 4.jj^ 4 j ^djljjiajJil ^^-it^l (jL^ Molecular Biology 

4jl^ ciJJj td) 1 j^.iU^ CjI j 4aql.C. C-> 1 -IgtTt luj^ ^j£. 

^_ylljl 4 _jJL»j CltLlj ^11,] ^^^,_:sejjJU jl Jl T oqI f«-l 4^^tf 11 4 >j_>.L]L 11 ^jjo 

•« r ^ 

t4jl£L>s i ^jjh JbJL.^1 Tn ^ ^^JlIIj i ) ^OT (J-^ L ^ .ilc. (jL^ 

diLujajJlj jJL>JH I Jjb 1 aJflj ^ji rir.l ^2^SLq.L^ ^_^Ij(JLjj 

*• ** 

^j_>.)) L^ L) 4 _j_ 4£^_^ 1 LtrvjJ^i.jJI cj? ^■J-ut.rtJj ..»(ilt-Se-J 1 jJij-Lsj 

.(((j^)) rt q \ 4 jql^ Ci «.ajlj «4^^ 


4^LJI 

Laj ((4->-q 1 ».l 1 DjjjiJl)) lyu Lse-i^lj 1 jlj>- ^ <.ll ljUb ^1 claJs«-^Lj qOJ 

4_i_:aEJ^ JlIJI CjI^^—jJuJI 4jLcttLuy l_qj| l..q^ iij t Lq (J^ls 4 ((^_^jL*J 1 ^qJLtJl)) o\. g^*<1 

((^_^jLc. /qi^)) CjljUa L^Lj ((^jJfcj-^)) diljILlIl ♦djl^I^ll 

»« ' •* «k 

l-£i^^ILc.1 JL^j (.i^j-Xjuo djl^^ L?~^ 4 j q.lt H diLiiai rtHiVl IjJu^ CjJl^uIu JL^ 

^ •* 

5jL>J 1 ^lifa-TLll 4_5 u£JU ^ Ijjb ^ 1 t ^ 1 ei , ,< ^*1 

.({^__^jL*JI ^qi*JI))j ((4_jqijtl Ujyjl. 

cr^l O^ iS-^^ ^ Lqjl^ clajw^m 

_ 4^LtdO 4q i JL.Iil 1 ^j.Jn (11 qL^ ^jyJ^ 4_Jt_jjuJlj t^J-oll ^jj^qill 4^j^l 4.jvljVl 
^1>JI Ol Jj .((^dJ_X_^l 4-jji^U]l)) 4.- J ■q „ 4.u \ L^ ^ L|_o. 

(jJl^.1 L^JlIc, : ^ "<-q ,*4 ... JLf qj Jl^ 5j-Ii Alj L»^ ^IiLq_> 4_JUjl jl 4i^,(i ^Lq-Ii^Lj 


* • « 




_ <LajL:v ^^1 Cl LC) jjiajJJ 1 lAJ^ j j.lr>JI tjUtlLiVl ((jj-oVlj))^ 

4_j_£j 1_aV)) J1 L < aI j_ a _ 4_d _4_jJl ^ljL_IL_al 

(((Orthogenesis jjialll ^IjlILc:!))^! <(^^>£^111 4^Lil^l))3 «Lamarckisni 


VI c-«.aI jJLI djLA t ^.«Saltationism 

kijljLj>.l <L_uL^L<3i Cj^.^ JL. » j 4<u 4_*J! jjj—oJl CjLu-4_»Jji 

.((Evolutionery Synthesis 4 ^Lli-o cjIj^w 

:cljL;ikJI ^ t>a Jyj V ((^j^)) jl 

gta 4_:^ijLll <-LUjj ^dJUJUrv CjLbL^iuIi^t I ^ t i -mi (JLiIj-aJLjLl.I 

Ijjf cj i—aL,<ii4u,~c-5>Vlj (Sjujl^ d ^ 

/> 4j.< J! (.^Lujlj^I lLUI^ L?*^ i4_^L^I CjI^ (II 

(J-A-saJ ^ rtU 4-I1jJl>.| Lq-a 

^Jlfl“( iVl ^jyjS 4— >a-l^' CjJL>o 5^_dJl 4r^jJ 4 j_a\1 ^a-ukLdl1 

ij—^T (JL—* « (3-^ 5JL "wljJl 4 ajj. «tl 4^jJj 4_^jj L_dJLL_»L3j 

eiu jl>.) L^jf 4 jl^ Jlla Tactonic Theory 4 j;JklJI 3 

4 4jj_loJ I L^ 1 ^ Lst-d 4 A ,>-® ^ ^ J ^ Lj^^ 1 ^<d£. 5jjj 

^^PcjjVI ^ Wi f ti Cj^"( c .I Cji^^-aJLlU 4-^jJt5»!"lJI ^1 (jJUj 

jj^ 4^LiiII 4^yj_oJl ^ 

LuJ 4 ^ I» 4 _dla_La (,"<.d <iu. “ j—J—3L>-V1 4Jt^ ^cJ-j 1 .d ^ 4 jj-_iJ<aJJ 

j 3 -^ (jjc. 4 \ I'c 4 ., 4 j .a LJlJL uxojI J^) Australonesia ((4 -j-. u-^jjaVI 

a 4^ l\ /11 ^ CaILuI jl^ 4. j 3 >-jJ^-,lj>J 1 (J 1 j^_%-JI 4(L-i_-4-4x^jjj! 

JJd^ cJ'^^ (jLxiuJl IjlA f-Lalc. aJj La j.,i I )fad*> ^jjC 4_^^IlS^I 

.^_^Li;>JI ^cjjLlII f-LdiV L)^ 4 4^ (!i 

Ar( ^ ^ Paredigm jujus- j-i-^^VI juVl 

IM •• 

J uLr>\ jVl ^ai^, Lu_!Lutj ljl_5t-_dul (jJUj (Jjtx-i Jl-3j 4(^/a U.1I t**! ^ ill 4 _Sjm_>. 

a 4 ^\ ^ laJu Phylogeny a J ^ 

(^jLill ^c-j^Jurd I (J a-4*4( (^jJl jLstdjVI (jJUj "i.Ju. a (_J-4^I ^ JL^- T JI 

(Jju aJL_aj 5jl_ c. lIJLLa 4 (jJL]j ^j_d ^j- 4 jSLjtJl (_jy-Lij 4 CjLji^_ a —:>J 1 

L > > iJLu) juVI 4_43_JUL~Ld Cu-lL^ (j'UL.a ^Jl uc a a ^ ^ j 1 Cj l_bLtajJl^VI 



Lo cdJj (4 jIj 3JuJL:w CjLjJ^ 4^Liu^ 

aLu4i ^Ij 3jljJL.:^I BL-tiuJ l^LuuJI^I (Jjua.^1 IjlA {jr^ 

* «• 

4_^tjjJl SjLl! ^LIj 4JL^ L-^1 uLUjlSj ^Jj.SfcJlj V <Lq->jL£ 4-^>- 

4ft 

ftft 

_oil j. j j-.atl (j-u^ flVl (jl—^ 13] <—3llL_3tj cr^ 

t4—iJJJXI ji^ l^~Ji tin*) ^1 ^jL-Ojoj ciUj ^ 

^jcj (jl MijVl ^IjjL 4_jja_j_5jv i^jL-Ljq 2jjj CjjJu>. 3] 

J 1.1 ^IjJlTCJ ^ (J1]3 ^jJb fljLlI 4^1^ /J 1 jA-Ir-tJ cfJ^ la.1i 11 ^Jo^VI 

✓ 

43Lj <—Ajudjj (jl (j^3cJ La ^IjjJl ^_yis Ju_Lj^I ^^yjjllll L-tAjULl 

ftft %» 

jJj - ^«ii<ij IjLA (J-*3j *(3^ Ct^ O^J ^ ^YO ^Lc. «^^)) oj£] La ...((4jji^ 

^jlaJl Lr^ Cr^ CjLbLluJl^Vl Cr^ (3^-^ - ^^3:^ 

^ a.i« H ^J.3->JI ^jLL LLua-fiJt (j-A I iaflciU3 <1^3Lcj iCjVL^I <. 3 Lcstr a 

CLi L lj- A i *J I 3^ loj I (ij ^^^LuLjVt ^L>JL1 </1 l,/.< 11 ^JlLa^ 

*• %* M «» «» 

♦ ( rt.X"li! ^ a-L>ti LLajgtffl JJ>Lj JLju ^^JjLaxJI 

4_a_ 3J La »(JjL < <1 ■3JI f^l Lj-^jG lJ^J 

4_i£,lji£aJl 4 jxjJ 4 j ,3j|^j rtlIj 4.jj^^jj,all ^^IjlII ^yu l^^LLvVI (jj ^L^jljud^ 
yA 3Lsi- 3 <3^ L>^3al.i yA t-33LL>^Vl Ij-a t4^jSLll i!•>*<! 

L J iijy^ LJllx. (jL^ 1 ^^^Lu3 LguI till Vi Lu^j 

y 

^j-u5\»j _ 4 jLjLjl^ t ^ La-^ LT^ ~ 4Jij^ In,) G)1j 1 1 ■>—"wjJV 

4— jjJrt <! jIjlj— al J— Aj ‘OS!_^3~~ <3^ jLjLIjVI ^j-u1jJ1 udVI j 3 "..II 

^1 J^e-^ Jj:tj V <L_jlj _ Z ((platonic eidos 4_L^3L^Vl j _Aj_j>di)) 

a* 

j^LllI ^ . lU JL^ V 11 a jLLd] ^1 

ji^.jatja VI V 4 J laIXI (-ijV^jtGJl y^ ^ j'Lill (jL^ Iji^j 

ftft ftft 

.Normal Science ^UaJL ((^j-A^^)) LkU.^! La iHU. 


V« j’* *9^ 1*^ 1^’ <** 

SjjL-tua ) ^"\Y /»Lc. {{yjt^y) i ^ ^ “«j (jjGJI Sjja^l (JLuL^ 

' ^ 

(^1 4 3 *<sljG-a ^ L^JtSUj t^^^j-i-oVl ^a-Aj, 31 

^ C- ^ fr 

0>Ljjl jJI J( >> 3j UJ^ Lj 4 , 41 , 4 . ; G)^ ll^J ((G>:^jL)) jLuiaGi G)-« -Ca-lj 



?(dbdl iJa 


Cj la < (2^ *( Ai c-flM-"<■■>• Vi 1 \JtJ> A 

^ M 

9 

□.Evolutionary j_d)) 5jL_c. 4 jlr, 

c .4 aIUI i juk ijLa p ^V * ) «jLbj^>£ 5 ^)) 4_3tjLo^l UL Lo^j iEpistemology 

^Jj_a L^ |»Ji__aJi c^^JL-ul ^1^1 

4_:3e_^ ^cgJ ^jL^aJlII ^j' t4->g Aj ((Jol^ A-cu)) 

4 0.4 <i\’a aJjcjvj <^4 A jJLi IjLib (((J^)) $iL>> ^ ^aJLjLgj 1 <;ljVl Cjy^ 

^ ^ p' 

((^Lfl)) j-4gi-> ^ *(On Liberty :^jlaJli 4_ij_>Jl ^j£l 4jIil$^ fiLuaUtjj) ^lqIx: 
LLua-Aii 4 ,y n < ,!L a4^J! Ijl^ (jl 4-^ ‘-^Jd ^ ((tji-^3^^^^ ajuu 

. JL u tj JL>» 4.jjjijl jJU ^jj^LLo 1 4 ^IjT < 4 j 4.1*Jt 

^ •• 

Cri^Wi - (>* Di j^^jJLl L-<Jb jJ.1 

9 ift 

«(jjjji-i» (j'OUl L4^1gJ (2j'Ci^jg_tI( (2y^ ~ ji 4^. (3-® ^J,s^e-Iu jijilaHJi 

^4ggjj ^ ^AA 07^3 .c^L?eJijV1j tjJi : 1-4^^ 4^-u:^»11 oLulSLlI jijlaj i 

4gj_^ JLj-»Vl ^LA-j (jl)) 4j^^ c_ufcjJll ljuk ^Ljla »(jj <« < 

4.5^^ju40 LaJj 4 <«aM> 2>^J 4.j 4i«Ji (JS^LiuI,! LLJS a!! <jr^ 

3^j I nJL 1 (jg3 (^Ll 4 ) iju^ 4-^ cIjEljI (j^L^ U (j^^ •>>((^Lxf)Vi Ic. Iiiji 

•7 

[AlIJI ^<Aaj 4jLjj>- j.< <1-^ (Jli t_^jLll t4 I iiA‘i (jjj|j)ljLj 4,^L4l*.H 




(jl (^J 1^1(4 ^_^i JLp 5jUJgx i 4-lSj ‘L^J^ 

^\ )Vij cii^^JLxIuJLI (Jgg^Vl ^j^ 4ijQL^jlll 4_gj^.l^ 

«• 

9 

Jl)L^ Jj 1 CxJl^ j-jtia-jtJ 1 bilJ I 4 gl 4 ».l (jl 




gkJI 


9 « 


^Lsc-jjVI 4^ 1 CgL>>j - 4ji^-a oL^jL^- ^>^4 1 ^ <j) 

Jf 9 

(^i^ 4 ^JjIJlJI 4_^ b> > tl ^ ^ y \ Lat-U^,-^ L^L%ggijL Cg^Aji 4.< (/4 LLq ^ 

^ ^ - 

L^l j jLJv CjLjjJaoil ojufc (J£ (j\j ^ij. <^,H 4 C-uLSj i^lJjo ^ 

(jga Ijufc ...((^JjusjLJ 4 ! A.i!l)) ?i.i I jQ L^jL^j) (jx (_yAil ij:i 5 ji-i 

.j^i itu 

(j^ cJtLJtli 4_Ajj.iaj CjJLstJ 1 j-g-jJLUJi (jL^ t^gg'>- (j-«j 


iLjjJigJl (ju j^jLg-gJL^ '^ ^ j A-I (^j^jJtagJi j-g-juLlI (jgi lTl^^ 

i t(^j‘:^i j)jLjgJl ^^yjSi (JL>Jl (_yA 1-4-^ 4.^11 JuJ^ L>**a^ 4gLllL>Jll 

^ ^ *!« *« 

^ (—ajllL^Vi ijLib jJuusja^ fCjljj, l^.tl ^JUb cIl)L4^.Ag) c-3 jLL>-V 4gfc, j*<) ^4gJ 
u (J^La 44 .^l.,4 aVI 4.1 j\4 lLsLAj j tpnrr n 4gjjjljJi 4jj-IagJl 4JL>- 






(jr^i (J1 <a-A.rt_<-ul (jl (j->a ((tiJjL-flV)) 4 j (^^Lj ^jl 

I 

^^l—j-jJI cjII iL ^ M>l j vi A ^LLcJJ L_iJL 1 jJiVl tjlj 4 La 

clc/oL^ i J 1 V “ ^ I ttl t ^ u\ J ? ^-A ^2>Jj_-oVl 

Cj i JL^-jllx/ i a j-±j^A (-LULLA t^2 >:Jj-Ju_jl1 1 CjLjJLjjljjI 

cjj^I (J-ijj tjLptjVlj oL>ij'^l 5 jLc-1j sj.^11 :(J!Lq 

^ 1 11 (Aj ^ Ii c_.c<.uLIJL I (2^-^ 1 I A » La^ j Cm^ ^ 

Ur^ 

’ %• 

CjIj—>— i-TcJi (jl L^L^-J l—st-iiol^ ^-.i-u^f cGl CT^J 

1 <1 iL> jJjloJLj C!jJl>o L^I V| t-i"!I cIjI^ jji~fl! S^^LZLo 

Ijl^ (jLjj-j-u ^ (cJ:H^ c^LitluVIj ^JzjLlIII 

Ljj_Alj| ^jl (jJj-u Lo 4 In'9«.^>L>a i4_a^^^_*JLl CjLjj-IojJI ^cJLuo^<L! (.\ rt-ili 


(^JLjo ^^IjJLj^ tCjl^^-jJLjjl 4 _i.-4-A| j^jji 4_Sjl_tdU Cj1^^.5_3 

to M to to 

» L^-La 4^iait.Il 4^^jJl 4 ^ 11 

: La ^TtiTLt-uj 1 j (fk4-> (3^-^ Lo^j 

^1 4. ^ "^LiL ^ <J!jV^_>«j i>>tLi JjLaj ^ i^ti cIjI^j_jJI ^ 4^1^ lILLs 

-1~ ti ij.Lt (tl 3^ jIri,'^ 

^jjlj—jJl 4JL>. 4 3 -vV I 4. 3 /.. 4 _ j j L> 1 JL_:v^ JL_a _ V 

, < ** 1 1 ^ 1 ^ 

(Jljl^^jiJI 1 ^.J r c^t^La-Tij 

Ji^ <A 3^^~ll 

.(((^^Ltil 1 ^“n <i <.(>3 l-a-i^LlII j-^ 0^3 

j_jJLlIl cjLjLjJLtduV 4^«.^L_/a 4_5^^»*JL1 -i 

(JLse^ j-jjtlJLs ’(jj^ (^'■^ 4,.^L<aJL*i 1 CjIj^jJI (j_a 4-^jJJ-.j CjL^ In *Ji 

i Tr 1 >I ;J)^^ t4—aLL>Jli CjLjj-Io^I l_/_u_dLij 3 ^ ^^J Lj'w^^ i ill 

cIjL^ In < 11 3^%-IlI 1 j_i_l! I 1 il i>t3t! (_ )LjljJ1j-u 1 L>-L>o La^^i 

4^UI 

jjLJIU 4_La 3 JljJlj^ 1 ^«x^mL) ^bJL j^l jLUui - 0 

.3jl)jl>JI cjL aL cuTi^VL 






# c 


I'la 


< It 4oir 4^ l^ > U^ - 4 j>.1juju ^ oHI r 

•* ** 

AJ! ^1 ^ ^ jjLlH u^^3 11 ^ _C.1 

Li-oLi-ul (j I i^uL-XJLA 4 j <^•> 4 Lr^i 

•• •» *1^ 

^1 1 ^ jlr. (jl^ CljJjL:>Ji ♦-!! 4^<.u LI <^.tf..!I <^4 i4.ALj:^lj 4 jjJcijL) 

i4_j:^jL^j ^J.aj>Jl JJ»^|j) ^j-<5 (2r'-i^ 4_ojLa_fl (jy^ <-_JJlTo 

^^_j_aJLj ^ * j j L* 11 t >1 " iVl '>ij ^c_I : Lylj 

«<| M ' 

LaLc. A * L^^) ^Al* ^Lc. '^l g-LaAiJI <a ;_^jl1 

oljLlil 0>-^jLtj ' J'3 ^ 

5_^ j-:^^ V 4_jLi (2r^-3tIL::t^ t ^ ^) Y ((Wagcner L^Jlc.1 jlLo 

oJJit (J I ^ 4.La.j^)-_;>- ^IjuIL-al ^JjSUI aJJt (-LL^_^>o L, ^ 

^Jjljl iCta <"<i ~ ^1 I_ajLj^ _C.J OJ—^ < ^ >\ »J VI 4jj.l^ jtl 


It^ ^JjJLLj^ i 4^ In i n JLj^ 4 ^ i.. <♦ t, I ^ aI^ !l I CjLa-IjJI < i 

w 

L^jic. I ^jl J lLo (j)^—S g'. 1 (“(11 4-j^l^ > 

. j-uxC. ^.lUiLlil CjLlJLlx-)^ ' Lr^ 

Cu^V SJuJL^I ^ JJL_C. lLJIJlA dJLLi ^ 

>JI L-aV-Ti-'LVI (-jl_j_<j/l^ t L^V—C,] ^j_5e_4J ^L^JJl ;“( fl 4j[j_Ju5JI 

1 1 4 < < ti Lu-u^ ^JuJl^ 

L^3J1 C^jJl J/\ 

/4 ^-a t“»l"wi" i..I ^^^1 3 jLc. ^jVi ^3-14 ^Jt cIjLj^J^-I 

*l- (J^Ij _O J_^1 LiJJj 

JJl5LJ uIjLIjISLII i^Luuul 4 <?j 7f^ ^ LT^ 

«« «•« M •* 

j ^.Ln i 11 S^^-Sls ^ i it *< C \ i.3^^ ^ tLi l, 9 ^ ^ V1 IjUb^ i[ ^ C. \^ I 

jj-LaHJl <ilj^jLj>- u^oiliuTe^ ^LlLIILi-ul jLxll 

(Jjifc-t-aJ! cjIjj?e-^I ojJl^ i saltations 

(^(^^^Lju-i-ii^ i jJj_:wj ^^jjlJH (JJj—c^LIx£LJ1 Ijla jl-SJ^ 

^Jj3c fcaJ 1 Cj I J—^=—^ (j I l)^ JL-jJ Lj _aJ I (jr^ j 4j) "1.1! Cj V j I ’>■ a 

^1^1 1 ^,1* Ai*^ c-c_iL^ j_j_>vl 1 

.^^^L>.| (-iijJij (jl 


4 a L-Tr t <i jj) C. 



a-lLlu cjLJLiJll ^^LiLlI l-^caJIj 

«• *« 

3j£L^ ^Ji^LlilJi ^.jusjLjla] ^t_i il^tl ljL^cILiVI I Ju 4 ^ JL^^I 

•• 

. L^JuC. Jl^JL>iJl (3'^-*-“ 

«• 

SJU ^ 1! >1 <—^1 )> ^ ~ ( n*) ^ j . ..1 A <tl ^JLsJ (.^^LjJI C- < ^1 < < 1 11^ 

jj— jiaJI ^ liUj i4_aJj_3c 4 ^Igj CjL^-j>-j 

< ii^L^ i4_dJLxAs_/4 c-il I > itLj 4—j ^ ^ jljkj L^jLIo^^^ 

♦ 4 J ( n llr*>l 1.11,11-) ^1 A-xIuJl 4_uiL%^ ^1 ^^j-o^-cuiLt 

****-* 

4-ni:L-?m cjLL^yi ojJlS ijS pluralism i « " W ^ j 

4_J.i-»-uil ^Ij-t-tlJI ^L>- Lo^ i JLS^IjJl Jlj-^-oJI 4-^J^ 

M »* 

1ju>.|j 03^ ^ ^ ^ CjLtL>i| 3 jlc. 4J^ a"\ A juju^l 4 iiTi^Tl 

jl i^^LuijlIJ jLtiujVl “n ^^jJl ^cJSLUII^ 4^^i^ ^^1 

j! chromosomal Reorganization 5 jjLc.K 4^jJjI^ 

jL^ ^^jlII Isolation Mechanisms Jj^l \ cy^ ui>l_l>.VL^ 

** •« 

(j^ 4.j5iiVi y 4^^jji ^ ^ 

^QJbjLjvj jJj.^1 CjLjai 4X^1 (-3^ "i >. \ c,-<.A..i.*i 1 i j 

^ LSIa-^jLa j_xV1j t4_^ljijJI 4_4jj.^i c^Lj_l^VI 4_4_uijj Lj^ i4 

- - - * jj * 

•M *. 

<-» i II cJlijJtJ ^ Ly*J t^4^jl6aIL!l j SjLjtJL^l L^l 1 

r^ 

Ur^ ^Sexual Dimorphism (jrciujJl ^JLSLjJI ^jjLiJlJI cjjjljv 

«^3^LLdU 3 (_7^ (^jJI 

** w 

LU ^ 

* 1>^ 4^^^ ^ja-fau La ^3^ t rtL^irj L^t.t t n (jJLli^ 

jl 1 j<tJ i jl ^■i.AiLlI aLajjVI c-a^LL>.Vl^ 

4^ iJ 1 c-^ijwi 1^ 4 ..L V—uJI CjL^^^I sJI jj t ^1^1 ^ «JI 4_|_C.j_i 

^9- 

1 t.if.l <.II A~ J-A tiJJj y^ (JLilJL^J iV^Jj-ujULM^ 

I^^JlLsol n ^1 Juu j^.LjuJ1 y^ r4_j_4ujuL:^i D t-djLoV 4jj_taJj 

^1 .tsj La^ i4-;U^jljLll t-jLie-ajVl 4jj^iij \ ^l-ar.A (odiL)^-^ (1)^5^) 


Oi y 


« « 


l^3 


^ y J 


^ (juijJiL jSJ i«(j-dJLw») j-Aj ^LwJI 1 ^1)1 5 A ^1 sex 4 <tK (+) 

* genus 



TiaUJI p^bAju |Ji6 


3I) a^bui aiUb ojJb ^1 i^i ju^Vi ^ 1 ^ 

iJL_<a_C.'^t ijJLA tfJijIjJI C-cSJu-C-lj (JijJLjv jJ (jyjus- t4J.jjio cZjI^~ rt! 

(j_c. «L^LuiiU^I jLi^ I)) 41 a1 

- t , t. 

j_yjj 4 j^^VI lj)..iL.<.uj(j ^1 Ij) tt^i _ C.«^jJl JJU-4J - 

.Ul 







U1 


|dju V ^2_).^j)) \ AVY jij-JouJli ^ ^ /.’i.i.ji 4^^j6 
^ ^<xl*JI j_^l (^1 4_4 _UjlJI J^^LAIL 4_^1_^ ((Dubois-Reymond 
j-^ 0-^ LoLi j-iMCL 4 .. JUlj (-aJjJll ‘ j^jl-lalJu ^>>5 

iS^ ^ * 

CJL>- JL^ (J^l MiU DJJb ^L> lj.U> i>>ia 4 ( (Irt’i JL-:^J ( I 4jLI^ 

.(Jj>iil ^1 4_ijjJfi3 L^xiaju^ JaaIL 

oU l>^ LT^! U^ O^J 

t^jMlaj i^ja (J^-2J1 IjlA Lo ^.2 ..j, 3 ^ j<JLc. t l_U^Lui_ja 

1 J^l ^ ^JLH^ >^< ijM ^'>^1 u' ^^4^ Jilll 

Ijl^^ t4 11 < <t j <.oL>.V 4 jL^L>JL L<uj Lj^^^LjlX 4J1aJL>JI 

iM 

^lij L i I < II LiJLiJ& J i LdS^l .CCL-ja ^qJLjlII LltljjL 3 _ >Jl L-<-L-<i) 

4.K .caJll (J^>d 4_«j^Ul LJjL_as_lLll ^.1 j_j:>.1 lUI a a s ^L^jV ^_^l-ll ijj-ji—uo 

»4£. ^ 

4_JkJl_^l ^ ^J r ^ cZxILJiJI L-i-j— <.iiJ 1^ 

\ A LT^J ' ^ 4Ji^<% 1 ,Lj 4 1 1 ^~ t, I L-iuL^jJlj 4_4^L2J1 j t Jrt t*<H 

j) j 1 dI ^1 —oJlJI 4"i o 4 ^ »ti jl 

9 irf^Us t 11 4 j «“( ((I A J-J:^ fl ~< H 4 j i o.r ^JjLTcJ (IjJUl 

Iju^ (Jiluaj / 1 j A >" 11 ^^.ai,.irfr> 1 ^j15>L1^ 4.^^'L^ I lZ<-<.u^ ciiLu^ 

4« 

0^ 4_^ Uj (ljijIjj^I jL^) genome ^j_L^l JLSj 

cl r-^1 Aj^ 1 ^^4 t .i^j BJuJLC. 

^1 lI1j^^A_uuJI ^ « n L_^JU^ 1 1 ^ j 4 ^q^LauoJLI I>.^ j ^lIjI <? dlJjl^^ 

- 4 ji <iC CJ) iJiaJi cLdJi 


••• • 


_ ((ScJi^))j SI jLa)) 4 rt\t *<U ^J£^1 miU a, ^1 (_yl^ 

(JIJ_cuJj <L±-<.4 l}JIj La! ^ j—tia i, 1 ! 4ijl_3 _ ljL_^l (±t-L->. 

La 1 ^ IA ^L^Lfcjj _ 4 j <d ^J^LiuJll 4 A icJiLiu kS I jlJL» c.JLl11 

tJU—>j La-;*-^ 1 ^.ir "V. ^ _ cjlL-jji ^!! 4_j_LduL-u^i -^tl \ ^ i “m 

4jt-* 4-j 111 j L < i Ajj^ 11 lIjLi^jJII c-3^Ll>.! tjL^ LUL)) L^hJilaI 

CxjLS^ SLjj) j r. Lkl^ La-^ (jljJVI c- 3^-7»..->.I ^ I . ... jJ 1^ A 

«« «* 

SjjLoJl ^ rhodopsins c 1 jL 1 j 3 ^ 

. ^L-ljl>-^I t_]jL%dj LUL ,,j54^ 

^cSdl 1^ J >!^ J 4 j^.ij..:^! 1 j-wjtj j ‘^1 4 IuJL.>J| CjIjL^^I LlIISLa Lajj 

i4_lj_tjj^l tfJLA (j_C. 4 jL^^ 1 (Jj^ La1jl_3| 

j-iiiSj Mj (^! - ^i-^L 4 ^ 1«“ 1,1 tiilj 4juDLitjj _ (^j^i 4.UL-U t 


L<-LjU 


Lt LUL)) (Jja »1 a 1» !1 ^lj_*Jl 4J-<.uJ I ^_yL: 41 1 ^Jufc ^jA 

..,((S^^^Sdl c.ju liJLla !jLA))j k(S^Ij»J 1 Ijla ^jA La^ ((Sji^jvja 

^O-LsJi ^Uoj ^jL>. jJ^^LLaj (3^jtltj ' j (3^^ Lqa Ijla ^1 Laj 

.0->JL>JI ^LjlA-) 

^ ^ Jt 

Ml ill t 4 l?vlt 1 ^ L"V 1 t II ^ I ^ < <i ^ jLb UjjJj 

«i% ^ ^ 

(_^jJJL_AJ t(3jLA_3tU ^L>J1 1 < A ^ 4 JJ-IAXaUj V 

«LLlJI ^ja ^LLaJI i^^^jjt'^ ^ ^ ^ Ltl 4 _jJLlXI cjLuaJiII ^^L^I ^L?cLL! 

<;LljI 4 jlc. jL-ii ;^JlJI 3'4'-*-IL itfjl—Ajjl^ 4_ aJLaj 3-i-o 1 j-j—luj ^oIaJI o' ^ 

IM ^ 

_ Vannevar Bush ^^a^Us)) J^ jljw ...4>^UI ^U. Yo * * Jl 
.((L^ ^ j> ^aIaJI Lajw)) 4J^ t^lj-L<a L7:fL Lr^ 





(( 






)) 



6 




^ 3^' Cr^ - 

^<4_A|j i^jLc. j, I C. 4_>.J^ ^jjj i "<H JLjJL_ti 

^1^1 ^1 «-Jl *—-'>• VI J-A (jJLIIi CjL-I—U-i 

ljj.-uSLtJi^ cIjI— rtll i^_yi 4_i.j>iJI cjLoISLII 

4-^Li.Ia! i tij Lj l^_j->iJ 1 ^ CjIjI— iJJl-3 In At I 

cii)ljL^>.jli r I ~<tt CjIjj) **i < II U "t ^\ 

4^ tl Cj1_jj^^_:^1 ^_ySk Uju :4_i_uljJLJl 
a ->- > A cCjI M,r>i.tl—^ i'o s _i_t£Lt1 

• %« V- ^ «« « 

3jia ^1 ^ .UolSLlI jl 

<Cj 1 ^1 <^i C oJlA ^L^HjI 

4_^ 1 J -V-1 Cj L^J) <t 4 1 ^ Oj ^1 ^ j ^ 

<*• 

Jl a ^LLa^ JSJ ^ * Biota 

4_;JL^I ^ 4 ^ mi aJ ^ i^ i^V" 

I ^ 4,.;fc. < ti l ^ 1 i jJ^.I<^<-aJ I ^ 





,li ^j^'i,^''A\^ 14.J-J-J1 j 

ol-^ 

^ ^ a i« »t^~tt t • , „\j L-^l In I 

it-^tl ^JiL>3 oJUJl-C. 4 j ^Ir. lZjVI ‘ir.A 
CjLjLjiJI jl ~< ~ Im\^ 4_U^^J 


^i. i 1 t"l i ^ 1 ^ L_^J)) 

L^J 




9:^ I 


^jSLoJLi ^3^0 4^1 jJj ♦ L^L^Ij L^i ^<iiLj jLstjJlj 

^ ^1 ciij^L.>JLI i» ji-a ^ I[^,iL.a 51, 4^1.t (jL^ ^ j ^j j j ^0^ 

^^.^Llll (.Irt t iil^l ^1 - C^Jl>- ^,l.t^ _ L o -^ jij >Jl i^jjiiA-uj ^1 

Ji-La LtTuJ Cr^-V' i«;L4jL2Jl ju^£. JLUU _ ^1 

^j\!lfljU-JU» Llllj Lo ^jIjjuijJljo Il^-uo Cj^a-4J ((I JLjQ)) cH* 

4_i_^l^| 4_uijjLl! LdL^ I Inti ^^lUil 4 _ujJL4j 4_i.ii^) 4 _l^jJJL 1 LoJb 
LajL^jj! 5jjj c.« tlj jLfij id^jLjLjj ((Hippocrates JoI^^-jjI)) 1 

w 

cjjI ((Galen ^jjujJi^Lrv)) ^JLq_cLj *j^V* ^yu Lo^ ^jlSJI ^LjlII 

Jl^ ^ • j ‘ 1^^I ^c^Llll 4 -l^jJUo LcIj . »1 <^,r ^1 lJuLIsj ^L-uiJ ^| 

4 JI A c' I llUju jlm^ 4^13 L-o_^ i(( Aristotles j)l^.<.ujl)) (_^jlj LajLajjI (JLljlLj 
oj^ y£.^ ^((History of Animals olj|^.j.^>i.!1 ^L3)):4 jLI < ^ 4ilc/o 

. 4jjiJ)UxJ!j ^jLiJll L-^IjJLc^jLI IJ 4 n ill CjLtTuJ 

Jl^ u* ^Llilj J X^.^1 I jjj 


yA Cy^ ~ ^qJju Lq-^^LujI ^^ 3 

.^4_j_jJLaJl ^j^aa-jl LTi ^Ji CjI j c^i.ui c.^\ Lt < a j il^l! ^c^LjJI 

jjj^l ^1 Jj ^) ((Cesalpion jij (ttj..j-L^)) yA oL^I ^jj t4_S--j-2^l 

4 i I !•*> I L^ < n C yA L-IlI I y^ ^-1 1 4_^ i ^ 1 ^ <( l M !)) < n C ^ 1 < iti I 

(JijL^I (J-j-flJi-tju 1 c((John Ray 03 ^^^ 3 ^ jlj^j 1^(1 <<»Ij 

4-La ^-1.4 <1 \\ (^jJI j ilaJI ^^LILII ^1 c L^ ^ / a yj^uL^ ^(^.j_>Jl ^o-l^ ^cjuX)Ij 
^ tJ^-ju4-jJI (jy^J ...((Lu^I)) ol Sjla t(Jl)lj^,<LxJ! 

■ d j I l^tl 4-uijut 4 ! i 4-Ok.jJ^^^I CjLj^SJLI t ^ A j- \ il^c^ ^1 (.JijLLdjj 
jl LiJ ^ jJ 1 i Lj-:^jJI Ly^ I Aj-aIxII SjjoiJ (3^ 

(_^IiJI c-lLL 1^1 Laj-Ic i^ac. y ^ ^L-uJi ^1 5>j)j> 

i ^ 4-^1 j *>>^1 OjL^ Ll^j .^Ij_lj>JIj CjLlJJI jtj (3^ 

(-JL>.m Bijpj ci<jI£^ (((^jujjijijJ)) oIjL^I ^c^Lqj^ jlj-^^1 ^jjioiSJL-uJLI 

I i ^.c. j-Jl yA i^L:^! (jL^ 3ilj i^^Lx-uJI 

- ^j it^ll 4_u4jJL^al! jLoJt^ ^LxL^VI (-JijL1^3j ^Oj-tiulJI ^ (—^1 _ ((jj-u^oi^)) 


1-4^ t^tjjtall 



i P^ic «6JLSk^» pCLl 


^,1 ^ <"m Stla-iiul ^ir>* A CxjLS^ Sj-j dJLLj (jr^J 

^j-" ^ 11 (JJLIj i.ltf j ijj (y\.^i isi.^ A LuSD^ 1 4 j A.t^^ L^Lj ^«,<lj~ 

(JL:fc_>3 LljljLl^l \. ^ C-<.j4-» a i-fl ^ fl *.!Ij jJ J),..J > f I 

^ 1*1 ^ ^ ^ 

«:Lu=lX.VI t—ojLiojj (l>A? Cr^) 

(Goethe Jo (j^) (Bichat & Mgendie 

C-uL^ Cj1jL:^V 1 ^Jukj .».(4 j_jtjLjj A j-±, j 4_d_t.u_LbJ 1 j 

^ Jt ^ ft 

^ \ i ^ ^ cZj l_3 ^4 -">Nr I»(2^-4 ^'Lj UL Lu (< ^ t 

jT 

il^ 3jLc.i^ 4 -:kL>iJ! jij.Ab11^ 

) u\ iiJj ... A j 1 ^^JjlI I L^ \ <0 5jjij-bo 
bujl (J-J /< ^ J « ~ tl ^ <1>—^ ^ _c. L fl II 

_>1J J 3kJ 1 Li^ \^ ^jjLSJLl Ij cjI j^^-«L,>J! 

• 0-^ 




\A 


4 % 




Lc. Ji 


il JL^ . 3l.a.>Jl ^j)l*! ^c_LL^ ■uaft^^ - (( Li 3^jJ ^jLi » lIajI Jo! 

7 Jf Jt 


twBurdach ((Treviranus ((LiJjLaV)) cjLiJJ^ ^ 

✓ •• 

.^c-<-u*^l IJ-A ^J-AL"< i*iJ ^ fl-g ^ ^ djLsejj ^Ijo (^5-^ dJU-A L>^ ^ 

diLuLSLILj ^l 4-1 flj ^1 jc> ujrJ^ ^JLIa-u^xII Ij^ ^j-c. 

4 1 rt j *un-*>~ 11 CjL<_i/!j jJl J Ijjj ^ <a (^jdl tiJJ j 

M «« 

^Jl_3 Jl-oJj .Cx^^l liUj _ft ~ufcVI (JL-1^ -A C-uL^ 14__L^a__t-tf>jJlj 

^-je> <—3^,-t-o CjVLj^Lj (^A*l _ \ A*V^ <(^_^-uji^ i aj^)) 

^1 t-> A IJ 


^ lajj-jsG (( ^1 U«^ ft !j),.» L>~~^ ft ,"a 

. ftLp^Vlj SLodl 

I 

i ft J 4 _ 4_^^^-jLJ i ft ^ _ 1 J Ji < n f^mu\ CaJL-tlo^ I.V 

4(((4-L^'^I von Baer Jl ft r.l ^ 4Ji.Q_:L^ \A‘\'\j \AVA 

** 

^ T ^ V 

“ j ^ ft \ A ((^_i_J)) J ((jJj_^»j (4 —JLskJ I ^ ir. ^ (( ^jl-j-Lc^)) (((jlj_bu»j 

-aba_C.VI L-b-jLIaj ^ft_Lc.^ « « jG j-jftjj _ lj_>jJ»j 

t (^JJ-J ^) «(J J »J ( 4aj_j_>J I Lj *4 \ j it—1J I ^ J>dajJ n «(jjj IJ )>J 




Lrtj^-iu «^l ^ VI (3-031)) 4aLjL-^ «(jjjG)) ^>-000 ^ A 0 ^ ^ 

l ^ ♦ ft ^Lal (3:ij_IaJ! CljJL^-ft Lftlx. 4 • CjIjLj^V 

* ^I L^^^-5U) (jjbi I ^i-lLjr"L< <111 4-j^^jj j,I I 




jUl! 


fr 1 4 1 1 11^ 4 o 1 11 ^ dl! (jL^ t4-iLj JL^>J I 4JuojVl C^l 3 ^ jJua 

i4 t j I Ut l 4_ii^ j. j «*L^jJI ^ (jr^ ij \ ^ ^LvL^ 

i 4 Ji 3 l£X>.^ 4 j j^jjl JoLjjuajVl ^jJ-<juJ ,1 C-crtJI ^Jti ^L^JLII 

01^3^:^311 ^^jTt-tluJU ^iLj-iZuVl c<T^ i!l :^_^LliJI <U 3 

,^jl_Si,l 3 jfc lLUj jta:>- 3 JI (Jj^jjuJI (ji ^3 < 3 -a 13 IsiJ 13 
((Cuvier 3 j..i’43-^» ^J 1 ^ r I 4 jljLuaILjl ^l^c. I j_^L!l]l 31 ja r>> j rtt3 

aKa :a_^u ^ ^oJi) 3 jl nil jJ-SLlJI ^cJL^ 4_^3Lt_.03 

i1 3_c 4 .ujjA-i ^ Ao^ OdLSU^(1)^'^—^ 

4 J ^ 3 J 3 -jj CjVI <Q ( 3 J_LlaItiJ 4jLft^ 3ji-2i,Il ^L.:^ jLJJU ^3 

U< ^ ^ 

^3 L 2 JLI I 1 -^313 i . ^A]l 3jljJl>. ^33^ (OljL%JLi-u I (jJ! Ojl 

... ^^1^3 3jL5J,I ^jiiilll ^cl^3 i^jjLSJLl 41 ^^ 1 

^oi^. (ioj /> ~l I 33-3 1 t 4 I j La 3 JjI ->~3 oVT (jL^ ,-ii n 13 

^ 3 !^)) (-dJjL^j tDjULja^lj 3 (( 3 ^ 3 ^ ^ljb 3 ::v)) 4»C.3L>^1 Lo Ly*i) 

1 VI (^Jijlia^ (jy^ LT^ CjJUiL-u 33 ^^ 1 30 (((^J 3 Lj 3 J 

4 _il^ ^3^ 3 ^ •y ^^ i(O Lc^j-iJL 1 lLLL 3^ 3 jljL-uaJl (ji 3.j,r 

at , iM 

; LqJb ^ 3 >- 3 J 3 j iH (Osc—JI (OVLstjQ 3 ^ (jCul 3 J 3 ^ * L 7 ~^i ol ij ui >0 

. 4 JjwVl ^<^1^3 4-Jl>iJI 

33 (^jI Lj_:^ 3 J 3 -l 3 II ^cJLc, (jLi^ ^^jXju^ (Ojlj>. \ AV * <-jL3_c.I 3 

LQjbljLj>.l : 4 - 3 ::^ 3 J333Ii 3jfcl3J^I (-jL^uii 3^ C« -)r Jl 3 h -Tc-o ^G-tjujJLjQ 

(~<•?r I >3 tjb33‘4-?e-> ^ * (^3.^S/!3 i33.^LiJLl 4-U3..ail (^1 i < <i^l 4JlSL«aJLI 

‘ ' *'' 3 4 . .<1 ^^L«.uJ! ^ i^ijl I 1 <» ^3 < 3 J J « 111 (.^1 1 <11^1 

3333.0 ^^LaJL) ‘■"‘‘^ i>N~l jl£ ^3^13 / 3 ^ (^1 ^ ^ 4 ‘j^: 

. 40 l 0 J 1 (.^l3::x t iiV ^j^jljjL) JL>.^I 

L«Jblj^'L 3 ^ <— ( 0 - 3 >. 3-4 3l3j.>Jl3 (OLxlII ^3^ 4 jL(!uJx]I t 3 “XI ^1 JULJ3 

33 j ^a-ll (OLi-uaJI (O3I3J 4 _ 3 j 31 o (± ^ j > • 3-4 LiUjL^3 ‘(^Lc. 1 ^ ^ A aLL^33 

(jI3 j -aiJ 13 CjLlLII i J '^3-^3 J ^Jl 3 JI ^ j < «1 J;‘!<,ll ^ ‘ i J3-3iJ 

L4 (_aLuLj^l JLaj 4 .j^ 3 j tiJUj Ji^Lj 3 t 4 l(JVj ^^34 (.^LseU I 




i^\ 


jJua 




«• * !•• • 


1 i JU^ JLjQ 
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^i-u-'v (J^ij ^cILs ) 4_jl_tiuj llj CjLtlll 

jlaj^ (1 ;^j^(_4-(ill biochemical ci> 1„ J ^ i ^ ^ 

m 

diLjj-la-flJl Cjl—tlll (3-^ <S^ ^ L_aLJuJi^1 

^ ^ CjLIjLSJI <, <i,j ^^ <a AI i CjLljlSlil 

ij 7-^3 4 ^Jl 5 J! 5 Jlc. 1_^1 iSjuJL:^ 

14. j I 1—I. J 4_ai.iJl Lj:v^JLas-a <-Lbj-JtiJLl jj.LxlJI JCajj 

Cij^as 3^^ ‘«3^3":f^'’’J w^^Llj)) 3"* ^^l>’~<tLi ^jIJj CjIJ-udI Cxjuajjl 

(Jj-o i4J_j_»-A diVL-Pc-a 3'A^^^^_i2Jl 3-*^-^ 3^ ^J-t-i2_<iJl 4_:^L>J| 

jlz^jj * Taxonomy uii^I JL^ :iJI (.a^j (Morphology l^^^jjll) JliJI 

Juuj jjlnll! “v 3-^ CjI > lH 3V O^*-!! 

to 

^JLoJlII 3^ i ^ 3^J-:.^-^W ^ i^^Tt V <a dl^^i-t-uJI ^ ^ »j i_dJj 

CjLjjlSlil 4_i_uljJ 4 ^L/<i (Jl3^ L/J <l:^L>JLj3 t4_j.x3-^^ 1—ih 

.^oJjlJI Ijl^ m j-LaJJI SjLc.] ijJLIj ^I jJ ct-^ 

t.u’ij 4 _i- 3>.jJj_i_J I IjL-J:3_^I 3^-^ 4JL1^I CjVL>JI IjL^:. LjQ-i-^^ 

to 

t4-l^lCr<-<a Cj!jL>oj 3-^ 1 1J 3^ L>a-j.3 4..i^Lifcj 3 ^J CjLlJLII 

'y ^'j 

4j^-^»_j)) «3^3-^» 3^J-:H^^ (cJLc. ^ ((3>-'^ j.Llo)) CjI illl 

1 i 4 ^ .3lj-:f-^>Jl <—i-iail (^Lc. 3-^ J 

ciLbl 3-^ jjec. jLpol 3^3t}-^^ 14tf‘. 3^ cjIjjJI ^L^ijc 

^4-i^ 3-^ 4-^^^»-4J ua •^Vl 4 j \4 r. ^^4 (^} C(ju:p_dI 

.^**^Genetics cjLl^I 4^4:?J1 

3i 3^^ ^ JjaLii SJLjJUL CjVjL:c_4 cJJlj J-SJj 

to 

- 3^^ 3 - C^^3 3^ 4,4.K C<j>iJ ^jJLu 

4 tfl*i.-^l Lt rtll 3-^ (cSLLI l^>-li^ (JjalSLIl ^LpeJJI I ^^4 ^jLrt_4 

Cjj! Jl^ flU Cj i rtj < 3 I (3:^ tc- I n-c^tU ^it n ijL^ 1^(4 iJWj.j 

^ <1 ‘c3l L| ^j) J'^ ^ (4!^ (4 7c_tJblj ((CajlLALI Ja^GjL>.l 


Brownian Movement «uk. <u^l jUol 31II t h^.ri.^A LCul ^ (*) 

^_yic. Jju (_$jL3lj^ J[ o «~i I nVI ^Ldl «^ljjJl ^«l£.)> ^li-> <^ a I^-LL«~I (3-^1 (**) 

^cncs »jLi1 r i -^1 11 4 4..»,$xjfe-"JLlj L^ 4 11 fiiU cr^ ^ heredity ■*■! a.^ 11 Jlcd 

m 

* Genetics ^^LlII \jjt a (3-^ ^ 






•« ’ •« •* 

4Jjo ^ ^ ^ I cJijud^I ^I ^_jjbLj^ Lt^I 3^^“*?*^ cl^ i4^^^Ja_JI Li^^J 

» ^ •^..l ^^ ^ J ‘ “ ^^ BIjVI ^ ^ "itl iOVl_:^l djLJb 

*• M 

cUtVi A "i '»'VI 2l36-u 3 jl_jJL>.V 1 i^ji (Jj ^^ jtojJI ^JLjhJLI 4_ioj^LIl oULj-^I 

»CjVL^1 I 

»% 

‘ ^ ^ t 4 . <,lo L^ ^C-lJbL^,, <Q ^3^3lu <, (I. <7 ill I Jl^ C, < J C. L.i A 

all IjJUC. ^jjiJL^ (^jk-ll «<_)ijjJ)) (Jil-A ^^'L.c.'^l (j^* 1 CjI— st^ i^''\ 

Cj l-LdU 1 jjJ 1 llC I (^jJI^ < JL:>>I^ l-ojJLu^LII 1 ^a ^t^ <11 j j jH 

((J!lI,Lj^ . 4_uj^.:^ C<.<.<i<-jJ l^l 4a^ej LqjJI^. CjLuISLII <LuLcwi 

«« 

^^LiLj ^JjLlt—<^tXI ^ c-ajjLjLAJlil ^1 ((Gillispic <.a-j.LL-"v» ^Lc.j! 

. ^ Ai~11 cjVL^JLI 4J^ g-j)4 <>1 VIilq i i«11 


4 tf«AJ 

gt j < * ^ * I <1^ J ' * ^ 4 -^ A I (J ^ ' 4-Lj>j tM-a^LfToJI 4— 

^1 L^LuIu Cj^ o^JllII 1 i*i,i 11 1 ^ ^^-oLjtXl II IjL^ 

J ai.r>i*i cilLl-A (jL^ L>^^ it—dMlLjvVi BjuJLo^ CjVLst^s 4 <; j i 44 flA ^^1 


'y ^ 


CjVI it a 2lj^<Ij (jj-ll 1 J J) J 1H ^J (41 ((Mainx (^^j.juSLLj^» ~i 4 V ^_4-ul^ 

t a 

gLtAa^Vl (JijLIdjij Embryology 4J^Vl3 Morphology J^LiUI 4 _j_4-u^j 
L^ I J i '"* ^ oLc:j—Uajll ^1 4_sL_tbyLj tPhysiology 

Lt^I I * *^ ^ I ^ ^ ‘ IJuLubjl ^ 

gLJa£.Vl f.\^] ^<U^j Histology 4-^4r.\V! ^Cytology 4jl4.ll ^<JL:. 
((weiss (j-ujI^)) ^Ij^l L*-4 _uIj jLv LeS twhole-organ Physiology 

L.J->>^^_JJ '(^^1 - / A LiUajI Ij t 4^ 1 1^4 _ ^ 1 • 11 ^ Cll ^ (^jJl 

Ij-w^ljjjj iCellular Biology 4 j^ 4 Molecular Biology 

4 Developmental Biology ^yjj 1 j -^jlj j;j 4 Genetic Biology 4 _jjIjj 
jjt 1 jufcj 4 Group & Environmental Biology 4 i oilj cjLc.La^l Ij-^jJj^j 
jl—u:^-^ a* 1 l_(_ul_L^t a J All 1 «U a ,^ 43 jLJfcj| (^jJI -* ^ ^^ll 
^*4 <~< l_c. ^ J-^ t A J < < ^ ~ 11 IJL^ O I ^ ^ I 


?6LpJI «dJLSuui6» foJu I 


4 ^ rt.ll C.«->i-) 5 jl^Ij lIJ jJ-i-ijJ 1 j t ^j i ~ ti 

CjLc.j) 4 L_/0 ^ 4JLo ^jL_aJ.l (J^j 

^ 4-l«-A^I 4^LuiILo CjLjUS ^h 4'^ ^^j:stIL>.l \ /j m j 

j^jji ij-^^-'_ \Jl^ «(jjujL_S)) ov ^ Oj-^ 

. I <<^U (j'l.t.ti ^arrJll 

^j ((1 aIlI d^JuJl (JLUj cjJjLrii a L^^ajLfl (_y^l ;J^-«IiJ 

^ *1 * 

4j j rtti ^^JL*J1 (J^:>- ciJjl <fiil>l ^Jlja i4_pj._jIjuJI 4 “n S^ULo 

i!l t ^ <j * i AjjLtib^J 1^ 4.j.jj^..:5tjJl ^UAUdU^ I ^ t 0^\ ^ \o\^ 

JVjlL«_uV1j Sj-aU^j 4^jU-iJI (JjLilL 

♦ cjI jlaI otU ^ < lU 

** 

tSl—L->JI 4_i_uljjJ 4j.>iJ 4__i—oj_iJl 4^uftoL^Vl Cl*, 

(. L>-4J^ ti LT^ Ct^I oJJ^ Cju^-uJU 

t ^ ) fl In7j 1 Luk ^ ojul! I * Ll^- oJ a_uaiAl 1 *4-ii.>JI i tJV aJ *C1 )LLl>J1 /^_Li ».oJi 

1—J1 14-JLa.^I /t J \^ 4^j) l^rJ I t j ^^ j iJ 1 * L ^ 

Disease Mechanisms ^L_JI ^d^: *^jJLlJl ^d^^ *4^^Ldl 

a _.:;j jU" 4_j_*j-Al L^l L^ix 5j^Vl ^>L1I1 ^j>dlj) Pharmacology j^Lldl 

i djl.ii i t <1^0 ^ 4_i^ Lfl ^ p^ ...^" 11 Ijub 41:^ j1 Lc^ «^4_,scul3lj 

\ j J 1J t /Ij / *^ “<!i jLjJLc,! : L^J^j cj^’iSLi T oXl ^1 

((SljL_*s)) i^h 4 1*1 i.uVl ^jl tj-U-Iil! ci*^^l 1^ J IJ 

^J.4^4t Lr^i Lr^ LjJlx.1 t <n ^1 J^)SLd.i wSljlinj 

♦ ^^LjJI 1 ^_*iall>u_u Lc^ 4 ^Lij>J 1 ^^Idl 



^What” UbUt Ui^\ 


_ 4_C.^ « LdUl)) UlJ ^1 dfl ^jj <^J ;jl Jl>-) JJJL-Sj^ 

aJL^Ldl Qj^^~d 1 ^ ^ daljlAi *.^xl>l 4 jVjL%_iO I A u ^1 

Ll^ Cy^3 1 ^ j.lr- (jjdxj ^1 (_7^^ *4 J 

«• M 

4_dL^ 3^ d' (d^J (JL-Je—o Cr^ 4 j ^ ,aVI Jj-L-t!u 

M ** M 

s- ^ 

^Jt I .g^ *«,1 jJijVLj Ljj^ Ct^A 1 g-jij d^ (_7-d^ ^JLse-jO ((^*Li)) 



9:^ I 


V (JjVl (JL^-C,! j ((I <1)1 i a i^j 

U "< Ju.! 1 (—SjJLc.! Ju5ij *r^_^l_jJl ^l 4 r.I ^yc. u^j 

^ «• 

Cy^ ^ ^jj) ^I a LlJIj 

Ijl^ V 4j| j C-oL^ 1-^1 ^ It ^L^oe-cuJ 

, d J A . ^J 11 fiLLv^pLl g..v ^ ) jjjjJLl <U JlJ V JUJL-I^I 1 J_A jjV 

• ^ ‘ ^ t' “ i ^ ^ ^ 1111 l)^ Cj ^ 

^«_i_ul C-t_>o ^cJUJI 1 Jufc ^j-a ^ d~t < <1 a ^uo-) ^jl lla-iJl IjJj^ Jl^ 
i^aJUJl ljuk L7^ 5j.LaL>. ^Jjl ^Jt lJlxojJI wr<d^ A<^j_ti Ll^jJ j_^iJI» 

- CjLil^^-a-i^-jo (j-a L^_Sijj 3 Laj ^lj_)*^l lJij^-»j - <—(ijJ-uaJlJ 1 ^It 

(jy* i «J jl I—i-:vjJ^L-JI CjJ-jL_>J 1 4 j A 

lZj^L^%_<0 ^ ^ ^ 4Jl^ ^ ^ ijC-^J i ^ 'A . n^ I ^ ^ ^ ^ili.i > i} 1 0*^1 

«»# 

( ^Ij la 1 ^ ,C4JL, JIJ I JjIjVI a u )«o ~il ^j1 (^^LaJljVI j_C,Ju Ls^-aj 

^ CjJLac CjIjJLlII (^J^I Cr^ tCjljJLi p < ^ A-" 4 a j a.l ^JlAILI! 

^j)) _ ^J-a_Lll t. Ar "i a - «W.M.Wheeler 

1 A lL-> vJ'^J ^ 4^^ 4£^JI^ ^1j ^a-Lc >■ ^Jl ' ‘'^ 


i- l.iftiig^ ^La ^(3*^ ^^ ^ ^ l^.-A 1 ^ ^ jLa ^.iij JluiI^ . ((I LA 

((Ashlock <-djl*lLI))j ((Hull ((Bock (JJLmj ((^^,<.u-La.<..w))j ((^Juj^)) jJiLa 

4_a-x-aJ ^ j A 1 i i^ Atl ( A (J_ua-iaJI fa^ 0^—^ L-P*^^ i((RenSCh 

** ^ ^ 

tAl^LtjjJLl L7^ 1 >1 (>> Al 1^ (^LLLaJiJl (J^LIj ^aUj ^^jJL*-Il CjVLse^ 

1 c_ajL-i^ Lj CjL-(JL a~*-l I _ Lj^jJj) j mi f?l L^ _ ^^JjiJI L >^3 

L^ JJAj 4J Aj<Ctl ^^4 4-aL<uLAi 4^*^ i(±x3^L_Jl ^La-jukl (^_ya 

^2>a Cj LaLa-aJ I ^ lAi ^ t V 14^j_Laaj 1 Lj^jJ^-J1 J l_:ac_a 1 a m i * ((5 Lf-^>^1 ^ 4J ] h 
t4^^.1^Jxj| (Jl)l^^._t_at— (JI ^ ^ 4 4.J->_a—) (^jJI _ mi jIt ^JLaxilj Vj til■>.:>«■ 1— 


J.J I <1A1 jl 4aa j!I ^as ( Aj^Ah (jl>jjL>* (jy^^ (JUj 4a-<:DL=tJ^ 

4-i-<oL3tjj i^_yIL?t_JI (JL^JLl L-a^La-^Lj ^..AlAAtj ia >1^ jue}^\^ <4 A!*('>JLI pl^Vl 

«* %• 

i^Jasl^JLlI (, AIA Afc-/a y\j ^J^ljLiJlj ^J^LAaJI jTtK \ (ir^j >- 4 m i IIj t_a-ujaajiJI ^ air 

. JjLiuJl 4_4aDl_>. (( 4 j jA 1 J.aaai 1)) \ " 11^~ J La-a 



?6l^l |1>9ic «6>l2Lui5» fouu 1.0^ 




^ > A. 1II frjL_jJI ' ‘ it-tV) 3l t jj—4_4 _oIjj ji u^iU- 'ij 

Luaji (Jj-SJl 1JLA i hj ) <^"fl ^LAdVLjj Sjlait^ 

Loj) 5 j 1 S11 <t 4 j^j.>J1 L^IjJlj^Ij CjLiLlA^^Ij oL^ a.^JI 

^jL^l jjja LuSL^ L7^ 4^Ld.<<f:>^l g, A ^ 4 ...f^jLLll 4j^_i.j>Ji 1 ^ j ^ 

«» «* ^ 

.^^JjlII jLoj CjIj^ l^ ill j ^LaLtil i>>t( 

JL>. <>JlA CjIALuJI 1 ^Ji ^ o 1 r 

1 jl t^Lc. 4_A-uaj ^ci*Jl c>^ ‘ 2bL^^ ((cL^jj^)) Cr^ 

LLoLo) i - > ^ A" CjLa^l*JLl ^,4-r^ SjujLrv ^ C.<j&^u 1 

(^jJl tidUlLl (JI!L>3 »41 <iilj 3 jujl:^ ^d3j 


jlS^l (jl^ cjIljjLL^^^I ^cJLc. (JL^_4 ct^-5 4 cj IJs Liall£^VI ^L<sl 

jl cfr,il t ^i<i I II tl 4 ^ Il^tl 4 ^ j 4jJI eljLjlj_u->J 1 ^-^4_>J 3 juJl.^I j/ ^ ~!l 
cLa-OjI CjLLjISLII <—al <ii.lX' ^^1 LLJljLj JL:^! jJl jJt / <d ^ J 

.5jjLL i^jl ^ 

laJl ljuk 5^-1^ (_7-^l ULL^ (jl ^ 

CjLjIj-ljv ^ CjLIjI£LI1 JUJUlJI 4_<_oIjJ (JL-<;_aI ^-5tJ ^J^e_>JIj 

4jL> CjL«i_tjj ,J^Q.j3ej <-3^ c 4 4_j_3lj CjIjL^ 4.^Ij 

^Jua 1 ^ ^AlLa jJaAlLfl .cliLuJl 4£lL4_/4J (3^*^ 

LiuJL^ ^1 ^CjLj l^-L-^JL) 4 r<i,4<^ (^JLjo Lcjjj ^^^ ‘^' 0^ 4-^MJL^I 

Ljdj L^-uSLJl (j\j L^Lili^l ujj>3^3^*-.*^' (J:* •** 

Eukaryotes CjLj _2_1_ c _>. t>u 3 Prokaryotes ,^jAJ1 4_^1ju oLLjL^ 

CjLjI _a f^j-a 1 ^ j 4 \__a^ Cj \r\ i)\\^ Protists cj1__l!^'^1 ^qJI—c. ^ ^ ~ 

j_La^l 4j^J .^.~ Cl Jljlj La ^1 JlIaI JL^ j^LjJI IjLA ♦ ♦ ♦ j 

UL Ll>. VllLa^ ,d\7rti„^ 4£LLa^ j. p.su CjL^Iju 4 r < I ... Cj Ij LuJ 1^ 

. ^ rt IjJ 1 ^aJLc. ((4^L^^ 4 ^^)) 


(Why) 




t|«How 


» 


f 


& 

I 


(, a ^Ii.<a-lJ 4_A-jLLtdU 4 _SjjJi 3 LjL<iojl LbJuv.^ ((4_^m)) 4i.Lt-tjI ^ej?t_u ^ 

. a . ,.Vi ^^jja 



^ JJLiJl (^1 5 <t l 201^4 tjL^j 

^4 j <1 j jJ 1 Lj i jJ I L.^ .j..a O^Lx-a 

i^jja I^JLj : 4-jIjj) "i^juti^A 4_d.j^JL3Ji 4— j^\ 

AjQjJLjei^ t^j) 11^ 4-^tl-^Jlj (J^lSUi ^]^LSL1I (jiH^ \^jJuusj 

^l^-ui l" i 1 >i I —c 4_j--d_jSL] 1 41 L/ti I 

.«4^ I i _) Li-u/ V1 )> 

* « * 

I L^l .(fu-Tlfll 4_l_A.uSlll ASjl-lm\ OjL^ 4^Lj^_x^I ^jJjlJI ^,-0 
^JL:fc-/a -^JDJ-^^ 3j, j *iJ^ Liiajl 4 JLa <<i^I ^JlA t.1«i.la JL-ilj ^ J * J ■ U>11 

tm 

j^LoJl HI (,..,«.i t.ijLj ^ ^ -Jl C 7 -^ I J) J J 

ci*^^ 4<—djUijJlj 4JL>.V1 : LoAJ (JJIjuT Lxj:wjJj) j. jH 5j|j_uaJI ^Las-fl 

v» «* 

6< , 4_jjL-j j iJl j^ljlail 4 _jljj— ail i t < . i VI ^ cr^ aLq-IaVI > M<ml 

i \ tS^ ) 1 cLuL^ 4 j < I I <i!l 41 i M>I I 4^jLj) 

3. ■1^j-m 11 3 ^ I 3 • 11 3^-d ^Lp^ 14, /1 Lo ^Lc^,,<,du dujL^ 

« * 

(Jii-jo 4 ji^SL5 c^cAI JL^ CJjLt^ t tfjJljuT ^_yj^)-iil ^Lxil j^yj^ 4 I 1 a 11 

. Physicalism 4_t.a£)^l 

U>" tij 4 j VjjLjJI jJjal^^_*JI <_iu!uSLil c—St.t 4 j I,,1.4 <iti 4 \^t t lAj 

1 ^ <33 »lj) Ml 4 «J->LIjI^I 1—^—<-iijLcJ 4;;^l 3i X ■>iiI ^ I—6~:!-^l ^ 

j-juauL^ IjLX)) :4lj_<j/VI oJlA 41!L«I (4_j_3Lj CjJIjLa ^^^I C-ucIoj^^I 

«« 

jj)j!nil ljU.))j 3jLaJI^ JuJl^I ^LjiJI (jyJLc, ijLlLiJI 

4^1 ^^JUjlII (^^laLjJll^ 4-jLt^VI t ^ j 1-^Ij ^ *—>1^ Mir^Jl 4Jl^I 

jl 11 cJuS^Lj SjLc. JLsLpjj 4JL1 j_iiV 1 ajLA jJiLc .((S^5jL>- fiLjoI, j| 3jL>-^ 

411^1)): I ^_yk. ^jjtil cO^ 4Organic Diversity ^^^<^1 

«« 

4^Luail 4..-4U.U^ iUltimate Causations ((i-uL^ill cjL^VI il 

' «• 


4^-a 


(^jlil ^AO^ a c. I l_uoj_ua^j tjjlnjJI 3j5Lfl jtj ^la JLt-j VI <=> j ^ !• tl 

4_jl^ Cy^ ^^—xiaJI CuiJi 4^1 j 11^I c^l ic. "<iVl 4jjJiaj «;jjjl^» 4_-i_3 ^j-Lc,l 

..::jLoISLII ^Ij*:! Ojj 

4i^ f.u) i-jLwxa^l Cr^l jJ-iiaiiil ^1 ^jjJSjJiJ (jjijlaj 

5jj| J AIlaj^ ilnll ^^LlJI 4 4 ,-i. 4.1« II 4_i£.^^-Jiil 4_aa^ 4 j > l^ouJI 

((Ruther Ford «J-*i>jk)> JCLal ^ Usjutj ^<d*JI 


ToLpJI P9i£ (olu 




I 

uiiiji^T \ t^jLtTiXI 4-^L^JJL1 JL^Ij^I ^ 4^L:%_uxj| ^JUti L^JLq 4jji.H»..r( imJ 
4_j_>Jl SjLlI Cj^ liU jj L^cJLa tg.ijj j rt.tl 

^^1 4_pJI oLul^l o>ej 

jLz^Vl IjUfc^ <4-j-Li call 4la_t^t IJL»_3JL) ^jLnil ^ »j 

.((^jljlj)) A 3fl->. 

Lcjj 4 J 5jLj_»^Ij fiLiJ^^-flJ! >-< nVI <^. a (JL^-JlILt^ 1 ^1 

JL3 (^/LstJLLxuaJll (2 ^JlA Jl^^ i,^_yJLj_j-LaJl ^<4_Lc. ^Ll JLJ!L4J 

^jl^I L iwHerbert Spencer Oj-jj-jb)) £;LuJ Ijjj 

(((jjtjlj)) «G.J.Romanes ^j-uJL^jtj)) I ^ 1 ^L-uj 4,ilc j^ljJI ^ u^a\ 

*» 

A^lji^l cjI fl (rf^tl jJL^uijI (jlj ifiLucaj Ld I jjj ^ AA * ^Lc 

^1 t2>^^Llr>U c-.t-t <.uJ| tiJLjj I(jJrnu ^jLo A^j^ 

[^^j-4 ljL4lu.ti-<o «.<i <t3 ^.t-llraTu jur >11 1 <<t 

^ IjL^^ 4-j flU t ,ii.rt^J L^ C. 3^^ <((^.u 

'T ^ ^ f. - li 

^L_3tiLijuaXI <iL.~ caj (jl >-l 4J < IJ L)^ 

((Johan Baker L-»-jJa 

cLj-iwLLo C-t.j>o CjLjI^j ,>iJl A^jH ^1» aj C<-ljv- \ ^TA^ 

t a^LjstlLxjj'^l (jr^ djJLSJI 1 A dijJj Jk^ cLi^LjLLa ^JLjj >.1 BjUiJ 

^J^j-£a_3 (jyja j-qJ 3 jLi_t-aJl CT^^^.jJuJ! 5jjLuaJI 
^ %« 

.,. 5 jjLlI 1 -xtfXoJI Ljb^^ LjjJ 5jlj^j>Jl ^JjlIUJLI 4j-uJl 

^ tti ^ JLjjljJI i, ■< I < it I! JljLtC,! (2)^* 

^laJLjj I 4 ^,< nllll ^JlA jLi-x-aJl 

c«-uLj-uJl L) uIjIjlIIj L^jf^ LaH ^ JlA 

...<(J-t^iLtHL! ci)L^_>oVlj <iL_jV1j j 4(H jLJLt-aJI 

4 j- 4 -., <ii.. iJI djLA David Lack a -x^ Jaij a ^ \ aj SIj v)) ^j—c. >L ^j 

(_iijI 4 -^ l^ju^ j i^j\juuit ^ i. < II,A t-iij j jlaj^ i ^ ^ 01 a ^ -s-M <v^Vl 

^tJLLa-t-ouja ^_ 7 -ic. ^jir <^>lj tll^.(<^U DV JJL^ (^Jcll (^LUSLli IjLft 

\ A.* **u.u 1 ‘" ko ^kc.^ (i» ^4J i i,^S3 ^ ^ ^33 ^ ‘ ^ ^ JLj 4 « ♦ i t t < A.4 nJ 1 )> 

((Orians ^juuLj^i)) -cti t Ijla j^-LaliJLl^ jjl»>JL 1 I_ 4 -<!fekL*- 4 J ^j^jakHa-juaJLl 






j aI j t i 3^^-tI/l I ^a t-ilLi 4_ij^^.flJI >,^1—L-fajjV 1 ^1 

JLJV i jl (J^LSUI Jj—oJl J_Ii_C*lw<3 (jy^ f.\^—LM » ^j_jlSLll 4..,l.<<^ "I. I 

d t -v- < I I a ! 1 LlI iLfljlJoj 4 j1jL)^ Laj ^ 1 Vl j 

Ij i I n <3 ^ rt j p>jj I ^jSLoJl jIu^aA i^ja Ujlj 

4^. ..,1 ^ '<Ji ^ *"> 0^! Cr4-^ ‘Cr-^f-^' ((5j^ i x ^ L/ ^)) 

L^ 3 ..H a.«_ JI (-jLjuj_uV1 L_<i| t (( 4 _i_<1.jSLI 1)) 

L7^ ^ i I I jLX 4^jJfiaIlJLj I ^rt <oj 

^^ at i jL.>Jl <>jlA jjJLajJI 4^ (_^jl <, :4-^J ^^-ajulToj .. 1 ^ jlr jJt 

j djLi-uja^ L« u.I A (_3-Lc. a. j) <^11 ^ nlj Cj] JjL^ 

♦ «4j 11 «.<J1 )> 4 < nl L^ j:^ ;jl (JjLso ijy^ ‘4_ijL_uJl ^Lp-Vl 

^ J Mt ^ 1 ^ ^ ^ ^ ^ ^ 11 f-^ / /< 

ji 4 I ^Jl^\ ^ ^ ^^L-j-cI^m L^aLc- ^ Y" ♦ J| 

^1 O^ O^ 6-^ ...;Jj^Vi Jjj cjL^VI 

^ ^^^-^>^i-7i-^-^ oLjLi-fii ^1 4_^ ^Ij jj-Lalll 

^ LcjuL^ o' CT^ Ojj^^ 

. 4 -13 5j_ALia <j!j i4—UJ—OJ ^>01 1^ '-ij—^ ^ " (jy^ ( j, U "V 

. ,M j ^l l jlj-Lo ^ Uo Ll-1-0 <<Lj V Recapitulation a-Lajj^l J^l 
^j^jl jd' CXH ^ lj^-jJi_^ ^1 Jj ... 1-jj l , > " c 1 

, ~ 1 ^ 1^.1 ' 4-jjv^^j^l LjI x^.^.!I ^ i.~*c Lulu 4_t..4i.*.ll 

. c_j_) L:^ I ^ J L>^ V 1 3^ In .U I o JL^J 4.::c_l1j 

t\ ^,< ^ I k-jl—L^l i.uXI I UUkJ 1 J 


4 

(j-^-JLiJll OSH^j^((Structuralists j i j„£jJlJ I » _j (j>^.^_<^tj 
i i^LiJL ,<.i311 ^ ^ o tjjjiJ! 4((Idealistic Morphologists 

i^jjl-lmJu j <^4-bji i^lLj ^j^jJLu Vj it-^Litjj’Vi 

J^) cij3^* i' CT^iJ^' JaL^ - ^Ij ^ 

2l» j I ju'i J ^ luI^^miBIlILj VI ^ ip V—^1 

^ I 4—)L-LJ--uVI lL] 1^ I i2$\ ^1 i 4 J I II ^ v^t 

>^' U- i^t <1 dljjJL>. ^_yj9 3jLiJL4. 



P9JLc «dJS^» pju I 


1 1 


% 

^ <• 

jui 

t 3 A (. 

3j _L 

Jl—ijl «. 


jjLiilLiJLI (jLc.^Jil ^IjlA a\ a.tlo L3i/^ 4-^^j) I Jl (-^jL*Jll i t H (jl 

^ijl d ^ I ^Jub (jJljjl JL^Luj 1 4,xa,. A < >1H 4 1 .U I Ijjj. 

i-Jiil.ie_-o ij^-^ JjjL_>Jl Cr^i ^LuJ 1 t-^l_jL_<-ul 

< iifl ^j-A ^ \ 4 L^ILLdjijjJ <U ^jbLLlij I—^qJLc. oVLsbja 

iIjcJII j) AH i_<-<^lJJLl ^ ^iti jl j *) 

3 a j * ^1 ( j <^ . 3 " ( t l 4 

0^^ ' ‘ ^ ^^' dJ 1 1 t /» 1^1^ 1 ! d 1 t . <■ A 11 djl_i_wl^jL]|^ 

t_^Ju>-| Jl-LjoMj I^2A:^jJ^_j_J! t ^ (jl ^ <^ll 4-_3jj-i3 

Liiij ... AjLLduljjJ VLjtc^ ^^i a oj Ltif-j (-^Lj>JI (j 7-^ pLb jrGuxujjJLi 

L ^ tl' VI Lbj-ujuu^ (J-aTl^j (jJ 4 ^Ll>. 3^_aL^ (jl \j-j^^ oJjLa (_yjjli> 

M k» 

‘^"<1 ^ *<tl ^ 

j)^ ^J*-^ Alla.r.1 (j-A Jlj^LjS *(j-\_^L>Jl JLj>.I (jyi-C. 4_j^jJ^_j_Jl 

• ^^4*^ ^1 o^ jLlIcVI 

^ j 311 jjjJ! ljub 3 1 t(j_jL£Lil 3l—1-3> (__y3 1 ..^a J^3 cj^-*-^ 

cr^y^' .4il^Vl j)_A Cjy^3-<^^ 6^ ^4^ 

Laj idjL^j-j:^l (j_A (J^LiuIb ^JJ-^ 1 Job 

4-Lj uuVI a Jub . 1 JL^Laj ... 4_l 1L?^I (_y^ 4__9l_LaJI (jj 1^ If. 4 ^i—>iJ, 1 

»« 

4 iI^nJ 1 (^ 3-5*^ 1 jUi : LlI L<-u I jl (jSLIj ... 4—3,11 dJ lji^^_^ 1 4_ijo l^J) cr^i l-j^3-3j 

dJ l^i.*rJI 4_^j_jLaj tBLxjfcJ I ^L3 ^ 4^ ^^jJI J3 jJ i Laj ljub 

(j^ L,.,tf.,i "<_3t_j 1 jULj cJlj—^ 3 tjj-LallJI 4JL>.j p-LjLjI (jjJs 4-j I r, djI^^Jto 

%# 

4l*< <11VI dJJj j—J-C.3 i;^j_>-l djLijL^ LijL>. (_y^ 4 J S^^JoLlJLI djLljj-^:^! 

VL^ ♦.. 5 jL-j-jk—J I dJ I (j^ (jO_>-Lj (j^^SLi JLjJlIc. ...4JjLaJLI 

. 4_la-^ VI 

: ^jb (jd^L_>Jl (jjjLA (ji_j 4 3 II 4 1 <aII JLjj_j (Jl 'a--A (-LILLa 

4 i ^3 ^*-*^ ^ 4JLa-C.I djLjl^^-U>Jl (j-A (j^JL^ 4->a<jl A A*^ t(jlj_L.>JI dJ^Lt-u 4_»-uljJ 
j}^ ‘ 1^ Laj 1^-jIjI 4j3 jl^ j “ 3" La I JujLJ jj Ui" 11 4-:» j.r<j Iaj] 

)_^jl_^| 4 _>.j!3 .♦,4_ijj- 3JI djlj.j^^-^1 (j^ ii.V ^4 udLi-si_cVl 4-i^jJjj f II 3! 4_tjiljJ 
'.(^yJLjJl ^.stJJI 1 ^ (jS^AJ 3j-Lt-iJl^ 4jLjj-3il djl^^-j^jjJl (j^ 




JL^j iPhenotype ia^l LAj_jila cjI^^ (~tl _ 

^uL) 5^iL.i till cj!^^ iTJ! I A *<j > 14-^j)^ 4-1 SL*Ii ^ ^ (Ti-Tt-tH 

.4j^jjLj ^ ^ oj-jLujjoj Genotype ^ I.j I ctLau^j 

«* ^ 

Ij j^ >,1^0 dij^^ ^ Lt-^ i dj IJL^ I I cIj I ! 1 . 


^^^Lljj (3-^J ^ i4-JLQ-IL>-l ^ SJljjljJI dj1 Lfll cl( L-l^ 

. I Oj. Kt tia cLL jI:D fiLjJLaj cIj \j-l^ l^^..t">.(-u.a 


L»I-U (^Jjulilj 

,ol ^ Ul^1 U Ij i 4-l.u.'^! (JLuJLrtlujul (jy^^ jjyA 3>.U»-J 

5jljjlJI Lo! ti^jLseliJl <L_iJ^^)_aIl Cjl^^^..^l ^Jj^-LaJl _ 

4 J V JjLjJ I CjI JLJ > >VI f.\j, d*"c < (llj JLTi-CoVI 1 ^ *1 ^^1 4lj (..tl^lJ 


. Historical Narratives 


l| 




^jjb ', 4^L^1 ^ ^ 1^-!^ \ ^Jb ^Q-UUjU1jJ I I Jub Lui) I 

4x:^^-:^L1s S(^4jjjUtJI j SJljjlJI 4-jLtj-^l l^LjjujV 

1 j tj j / .1 if,\ r^ _cVi <_1 jLL3j) Physiology «:ljVl ^<Jui jf Su^Lu-iJl 

^ JjJiJl .L >l i^fT VI L^jjj_i_L.j-£j >Jl L-^jv4_.j^jSJ 

(JSLuJI i 1—ill ^qJLc <^ajI/ a 1 ^ t ^a i gjj Lg-^ (1 


:4_^j ^i<i>.l g ^g^-i-ojLla 4^liiJI 4d£lj_4J^I Lol 

(jjLill jJ^LtllJlj L-OjJLuaJxI 1 J cdj)! I rifl CjLLjJ^I ^JLZllIj 4 ^J) Ire'll I I 

^gJLc 4_l£. t-tTuJij ^ j c fi jrl 11 I JlA j ... 4 *t-t_J 1 j 


^1 JSLrnU aLi Physiological Transmission <^1 cjU^I 

' ^ M 

(2^ i_LaljkJl ^1 ^ iJu>.ljJI 4.11^ A C,<->lj ^_y-L.t.. (’ll Tua LHiij 

jJjLliIil La lj_u^ i^JjL^Li Lji^lj (jl^ JL>.ljJl V“ tl ^~i jjt-tlu 


^ j ' “ ijL^ 4^ljj ^j_x.u:3 ciJLlibj - ^ ^ j Gj 11 ^jSLdGI 4_u/1jJb 

*^LA: xgj oJuCLXji 4-i-ul^J g <*tij (^JlJI *4^ >11 ^ l,aJ ^L>JI 

^glc. j^^IjLlII Ii.,L^ 1 i LljC ^jLULa jij a^u^i oij^i ^ ti 




j-gJa.«((^juLiowj <(^jlj_>iL)) (_$Jul (jyG- ^ ^ Jl 




«6JLSk^» plu 


JSLiHI ^<j£. ^yj VI ^ Lo juJ^Jl JUJll ljufc yf liJII ijl dH» 

jjjJa ^ 4 .fi- .,iljj) jLajjI yi 4 * Descriptive Morphology ^ *^>11 

^_uaj| i 4 _il>Jl ^U:. >—>Li '>''i.i ill JL 5 U y^3 —iVI ^ 

JI jljJlscJIILjj j <;L<;J1 jI 4j^1^1 ol-LdoljjJI yl 


L*|J^mJI 44^ 


CjL^ aLLII y>a j-jJtSUI y^ ^Uaj ^ Lj_:v^yj_JI ^ci*J 4^1_:^1 4K1;-^1 SjLcI yl 

y^a uy^^- > i l l Ll 11 Jj^ L - rv ^ ^ *1 0^ 4 *4 

Jj_i-a_>JI^ t Jljv ^ 1^ 4 ! 4_^1 <>Ly!uVl JljujJ (j-u-a-jJI C<--^.) l1dLl!L>.V1 

LaJ f r tV^a. 4 4.^LflJI yj_>-VI y^ Cy^ J''^ 


^ <^.</n' ) “W^l ^Lc, yvl^ y^ Ph.D. ^^IaJI 4 n < mI^I 4 ^J*^Lr^ 

Lc.j3 llIIjuT yl-^j) ((<;L<uJl <Ui/ljj jJysc-iJLj yljj^^Jl 

jLi^Li_u cJ^ 3J (((Entwicklungs- Mechanik)) 4 _uUVIj 4_^g-jL^lj 1 ,,< u ...^ 

cijI un ^ “(!l yu L^L>- (d a. < ,ij^)) />iU ya-xial ySli _ 

4 _iiLuD^l cjVL^I jl>.i ^_yliJL 4 -oj ^yjuDyo yl^) yl^x>Jl ^ya^l 


. jGLijjV j 4 y Vlll jLjJ (Jj ... L 4 L 0 y^«Jajt>^ ^^^1 

5JUJl^ 4_>.j_a (J^ L>^ 4jy^j U, l^ljLua^ IjLA (j^ 

(Jj! ^ 4JLa1j_ILd IjlA 1 ^ j 4 <ijJL_>* CjjL^j .«.4^1_x.aJl y* y < <i . ^ Llll JjJa 

jjiy 4 j^jOnJ1 <:Ll4J^1 ^Lc. jl i4_UJy^l Li>.^^aJl CjLxya 

...^L^^l yfc JL^lj cr^>)5:e ^ «Georgc WalcJ 

yu-a.ua3tjjo Sjur'U CjLV^I C1jIjusL>» yi*J CIjjjIj jl t LAyl 4jiC-u-«3 CxJj^l 


. jJu l.<vj4 VI y-uJLiiilll Juji;^! 

t^^Ldlj ydju-^IuJLl 5yjl_i G-iajl JljL-j 

(((Jjjj)) SyjL^l ^ MtjJill yjc 4 _^Ij3-j-(111 ^^JjlII ,Jj i>> isj »~3y^l yy-^ 

2l<i^£L>J 1 ajjl .".r,. ..Vl l . ,y^\ y 11 jLgbwVI slc.^ i4^j^l 4-^-^^^^ 

«• 

cLoLS^ 4_ljv^j) j ,jJ 1 ^^JjlII jJilJI <aVI ^ i~ ^I La 1 jLs .4_C,L «<^tl 

djljj y^^y.Vl oVL^I La! i^^Lyj^l ^LLaJI CjIj C->1 i<ouV)ll LajI^ 4 jl <^4 ^1 

i ^“i CLolSl^ Biodiversity ^yL-Lj^^Vl yj 1 i j11 ^Jjljj ^LL^l 





I j ^c_aI (^JL >-1 ^j-^LlIlII ljub (jl 

J.J _2 i <» J ^ ^Ij 4_i_iiu ^L.jUS^- 4 j^L_I_Iij| I Jl^ (3^ -> 7t\^ l^~JI 

4_J1 Lij-ii) (^jlII) Evolutionary synthesis oljL^tJL^l 

at <^ 1 , 1 cjjL^ ttiJUj t^^j_4i>jL>J 1 

4-JLa L^e-Lo CjI j.!I (.^L^ j^t. «trt!lj 

CjjI^ 4^K’iiU >11 CjLc,j[j mi a (jyJ^ t(jL>.| (^^JLc. (jy-ASe^ V (_jLj_<_uV tiJLjj^^ 
^ 4_3t_>-sali 4 _^j_2J1 Jl^LjlII JL>.I LacIj^ ^^ ^ SjLc, (J 3 -C-) 

4.<.<jl>.»J^ 0-)l^ 

LevjJ_^ILi-<jiJI» 4-eoL>>j L>^ ^>:!^ CjL^I /ci*J 4.><.,m ilL^ 

^IjI jlLo L^jJ j^yl 1 ^Lc. ljilL>>l Ji^ _ 4.*oj.l 1^ ^4ji^l 

L^l l^jLc,! ^^jlII ^^LjJI ^ji iV* J1 (j^^-^1 *<J»^ j-4}^ 

i^jji Ijjl^ ((Tschermak (_dLo^_tlij»j ((Correns ((^JjlLo)) 

cljV^_9e-JI 4J-t.aLLdU ^_^LjkJ ciJJj Juu IJu <J1)LlIJI ^ 1^ ^1 ^ j r', *«.. cliLLlJI g.Lftl>r 

A)) 4 c < III ^ aim A Lcl^ ^ ‘ 4_Lc. CjLjj-iaAll 4_>_oljJ ^^L-<-u_>l L^jl 

^jlll ^Iju cijLaKJl 4^1jj JLeiijl ^U-vI jjfc La^ ((Mycology 

j_^ o b S ^1 o Cy^ J J ^ {bL>- J ill Prokaryotes 

^_;yJLc. 1 ^_^1 ) * 

_ L>e^l ^l^jj>iJI ^.LaJLc. ^jji tCjLt^^s 11 ^ >^CjL ^1 ^LaJLc- 

> ^ 1 i.IH ^ ^ i ' ^‘b ^ Cy 4 I i nLu-ii I 4-^b~^ 1 A LftTu ^ ^ 1 Lj l^^_4_xOk.| 

f. LaJLc.)) VJu ((» I^^«.*ij ^I 1 jiJL^-^ 1 11 1 L^jJ^L>.a^ ^I 

JLc. 1 ^ \MU^> 4 rt <^!1 cJJt 1*1 J " «ol JljI^j Ijl^j >((Zoologists jlj_^ 

i \ <1 ^ <j ^ 4 jLi_u1jJ ^_yj^ j_^l 4_3l_u3l <aJ 1 (2y3 i^\ V "(1,1 

4_t-<iL:^ I Oj-tlel ) iLiJUjJ 1 "i <t 

^ * W * *« 

J * ^LLaJl CjI j CjI kiIjJlII (_^L»_j1 l-SJl_ 4 j 3JljJlj>. (Jj*1 Jjl ^^La 

(joijjJuJ 3jL>a LaJL>.j CjIjL^I (jjJu 5 eIlj L^juL-ul 1 (Jla uLUj 

Repoduction jelSJll! I k» 1 >^r V1 cJijIIdj)) ^JlLa 4 _e^jJj^ c 1 jLc.j-u 3 j^ 

jLul (jj V ^^1 ...Taxonomy cJu-Lua-lII Biology 

aijLa^ I j^jji p^ ^ i^jja 

) 1 lL)L^ V ^1^^^ ^LaJLc 


?6UjJI «6JS^» (DCU ■ 


\ j»Lc AJBS M .U ^ <1 r Ji I i-AjUilJ 

j-^ (4_Oi.I Cj\ V’t.li l.^jfct JLC. La CjLuJIj ^1^iJ.>JI 4_aLidu3| 

ItTu (I CjIjLuU SjLjj-aII ^_^)-iajLua.>JI ^jLj jJ L)^ CjLjJJI ^Loi^ 

LT^ i j->Ji jjL^ ^ cjL^I ^UjI jJ << >, ; Jt bljj 

l-iSLbj ...^JiJlij 4XaLju fjja ^l^^j_>JI ^ L 4 .iJ.i i^Ji^^L-dju-ut ur^ JoLi->JI 

^ ^ JlfL-iH-ul ^ ^W ^Lc. <_ua^_2Jl 4 .x^.oI^^L1 4 j 4 laJ 1 ^jSLuk jIjlc.1 JlIc 

jl ^LxijlII jjialiJlj 4 JLuJ 1 ^ti4 4Jjt>a ^>-.j,j ^I^l>JI 

.Population Biology 

^ ( II rtj JoL_iLj.j>.V 1 IjJLua-d (^1 ljLi& cjI—ljJI p.1 ^ Ic. '-^^3 

(_T^J JJL>. .4 j_^ jl—tioXI' . <. M n cj i I <J 1 L_i->-^Jj-j-iJ ^J^'*< “‘ ^ 
^IjjJI 1 ^^ 4^L^ ^L.t4^l IjjQuuajlj ^ ^11 |jjb 1^^^ p ^ « 

*cJ^ ^ cjL^I .^LxiaJI p_uiflj 

Herbaria cj 1 > mj «111^ Lo^ i<(SjL.>JI Lxjvj» 1 i i^11 

(jjrt r»o L^jjJu djLjJl pi^ ^4 -^LuJI cIjLcj-o j kII CjL^I^^ 

f^jja j-Ju^ 4 la.ira-> CjL^I pi^, pi i ii4l ClJljLaj p.l,.t I pjLduJl ^j^a JU^^l 

L4>3 4_^Llj| ^ 4JljlSL>a plitjl ijijb 1 III Jk^j iCjLiLjaL^I^ CjLiISLII 

.4.XU3m L)^ 

^1 ^JjeJLcuJll CjI t<^ I/^V^H J) < II LAI5JuJLj^I JlJLZIJI j_CJU^ 

61 3^ 6^i ‘ 6-^ i' (^\ Lf-^jj 

I iirtTlj ^ mix!! jJiLa Cr^l dJljLa 4 -j^L>J1 

4 jJj 4- i~i LlaHjI tCjLaj^U U lLIj-LJ ‘ L> ^ ^ jl i4jL>-Vlj 

_ Lg-ija . <^,'^ Lo^ ^1-4^ CjI.^'v 1 a-v l^Lij>>V 1 pjlx, 

.^4_ijubj jj-uaXi 4juiaj JL>.ljJl i^->~U (jo$^ cl)VL?6l CT^) oj-iu^C. 

. Ljuioj 4j! jjAajuaicj ^\ f.LiJ'^ XH^ (~< lioj 14g<aj 



5* Cr ^3 ^ 6j>^' 6^ 4^1 J2: V cr^ 333 ^^ u\ 

JL_5^1j (JSJLs (JjVl L^ All j L> \1 ^ CjL^LaujVI j1 4-<LcuJLiJl jl Cj^-db^LII 

.Cjjjj-In-Lllj iC jL a jJjlI 1 ijJLb jJlLa t^LSJjtlLo ^j_a jJb 4_iAiitJ Lo Lx^jJj) j i! 1 jj.-a 






♦. ♦ CjIiJ f Tcxt Books (jjJllI c-uIl£j jUalj 

^ t\ I 4 LmiU^ Jl 4_fljU 

<lI3j^ ^ill CjLb^^LlL>»V! 1 ^ ciJLIj 4_4uj1jJLj 

(^1 ^1“ Trj ^ItJl IjlA lLiVLj^I ^JaistHJI jL:>»j| (jj 

jJjLwl_tji <3^ (<-^bSlil IIla 4j>.Llil ^j_<j j-^1 4_>-L-a/3 

^ 5j)L j-ea-jJLl aL^I ^l^^-j-saJl <LjL_t_LLaJ 5ji3_t^ <3 ^ 4_ajL5J1 (Jj ^tl 

i^jjjSJlII L_i—>.jJj_^j (_-a_j_Lua_li 1 tdjVL^t_ a 4_»5LJjV (JjJ_>iJ 


. 4^ LciJ I 1 ^ o I A> LL^J I j jjialllj 

k-^LjSUI 4^Jl_S_a 4 tr>rt 1 jjji (jl '^jl J3I 

4 j "sti CjLjjlSLII (J^^ J-uaJu CjVL^>JLI (jr^^-^-^l 

Lo ^J^ (J-«LsiJI j_A ^1 tGenetics CjlijjjJLl ^dc. L^JLaj 

o j^~ < > 4 ^ J ^11 (jy^ ^q_J_uL_>Jl JJJlILj ^J_rt J jl 






3-4J)) (_y^ 4djL>. j)) ( 3 ^-*-“ ^ J-^ 

4_uj)^l L^jJ^^l ^j) Growth of Biological Thought 

IjlA j)_« c_^L_:di JjLjjj ^ ^ (j-^J *(‘dL^ 4J ^cJ-t^ tiJl j-jj Cjj Jl_^ 


.L^bSUl tiJJj ^ Developmental Genetics jjbj (^j^pJl 11 

«* «* 

j_i>ljldl ^..i .<<1 iii ojj 4 L-ljvjJj^i 11 L^ ^ t 1 jL^j 

3 -a ^to <11 3jj^ <Jfij 4_L>i^j ^>jJl cIjLlxiIjjJI czjVI_%^ ^ 1 ^* ^ 4^Ljj>iJ! 

^IjjJl <^1^ ^ dUC< ,ul ^1 Lo ^1 

>»! IjL^j ... L^jla J^LtjJl S-*-^ a tit ^JjjusLijJl i^jj^ ^aL^ll 

«• ^ 

(jA 1 dl d< ol^ (4_<k^1jjLll ^ t ^t c^LjSLlI ljub 3 ^ c-<-jL:v O^J ^ ^ jy^ 

%« 

4 J t <1 Jl l^yJ 1 dj 1—(iu_L^^ 1 ^^^yiaJLJ ^ Ic. ^J_ddl (~ ijg^l I n Jl^ kIhIIj 

/>t il 4_:sdLjuo jyC (^j-jfcju J t-Ju) <4.j-jjj-:dl 1 j itl jjLse-jO 

3l-^>d 4 ■i_<.uA.tl-) 1 <-X__tf <<^ u-j 1^ *( r V1 I Juft 3-^'^J ** ♦ 4. *< J <uft G (jr^^-^1 (j-^ 

CT^!^ L^3 ...^>.diJl Neuro-Biology ^ i<^»tl jL^udl 

^ ' «■ 

^ajLft (_yi^ f.^jual\ IjLft L^jJj j ill ^rtil 6 ^ L^l 

»* «* 

. 4.^ 1 ^’ijt^ii" f^jja 1 jd (jyd 1 1 (j_« Lo-ftj.^J 1 





^L^Vl uj Lo ^1 jji> Diversity 

J-m/LlL) lLUj t t. V ^ ~<tl ij 

(jyiJul (^i lA^ <1jL^u "ifl V cij^^ < L-i—oujcv 

^1^-) ^ I ^ I Lt^>J ^ ^^ ^ <»lO ^Lr f. f j) t <1 

- - - ^ J J ^ ‘^ j ‘y ^ cilLII^ 3,5^ 

Lulj LlJj_j>- 4_».__j_j_LiJ I Lj^)Jia_j ^ ^ J *** ^ 

JuLc <>JL^ LirLa^^^XjO CjIjlj i I 


a i^i^.TL. .< itH 4-L^ < <) LL 4.«jfr j < t V * * 


<iLul cjIjlaL 
(>» diljL^l 

. d A hi 11 ^j|^aj>Jlj CjLiJlJI ^^3-*! (J-* JUjLJtJl L^Joo 


^J—ftJI ^LjuII f,\ 1 ">-1 L-B1 mi ~ ^1 uiUj <_ <.«L C. ) (CJ 

Ll^ ^^*—A ijLs-J L^Li^ 1 (^JlII t4_>tJUllj 

^ LL! 4_2u.n.j>. 1—4 ^ ...^L_x->-^l _ i_IIj 

. ^^.^L->-'^l LjL.^j 4 ^ j ^jJI diLulSlLI -^1 

^^jlS\ cjL—uIjlj I h. “i Cl ^1 >. tj. j ^j 


^I 4_^_>. lIjLu f, 1^—<-u ^^ ^ 1 I—AJ Ljj^lTlSLc,,! 1 ^ 

^^JuJLj IJIL3j-jl^ ^_J-*_>- Jl^ !jlA (J-^J j-3Lj>.L^ 

♦ I ^1jlL<s1 



iZj Lj 1—iJ I fj j :scj ^ \ )) 

1 g La 

J^_J_LJI «- ^ '"i ^ -iS ^2)-4 

_2fc—4 V 4J I iij-iLiJl 

-ijj^^>JI JL^oj^LJ 

0-^ ijr-^ L3-^' Jj_j 


((4jlaj.L^I 


^ i.t^ 







Taxonomy L-aajLuaJl! 1 djla 4_4juIjju >• iH (Jl_>JLlj 

JU& ^ >t ^Ju C I ^’3*^ JL^J tdjLc.J) 4 ^ ^ ‘ J g. LjL>.^1 

j^Lc. i_\, ? a (('X'hcoplirQStUS ^ «1 < < /it^ ^U ilLla ^^ 

cLuio^lJI r ^ s «urL< << i 4Jj Oi^ 4 -luSL> 


JLw::! i2u_ila£. (^jJl 4 Renaissance 

jaLc. VJ L^JU j ^ 4 __cuS1j i ^ ^^ VVA « W * ((Linnaeus 

_ (jyj^ - (jL^ ^>> 4 jLIl^ ^.^ruj L^JuLc ^ Ao^ 

i ^ “(ti ^ 4 "<.<»( ^ 0^3 t^<a-j( Cjj:tJ 2*^;—^ 

1 ^ i^jjj Luj^ I (-LU ju IjLjua 1^ i 4jjj L >~\ 1 4j^^-Li )!I 

jjIaaJl 4 j JuJL->tj JLjifc-ja 4_a_cu_^j CjLj^-Ioj 4_Lr^, Laj 

.iaJjLSJi Cjlj-ioJl A>:J^ ^ (jyijC. ^^IjJl a ^ t 
JL.a_3 Ij^J^ t( dii^jJ' (J-*-^ ^_yjL-'>.^l ^^^^-llI! 4_«-uIjJ (jl 

aj. ( tlS~i !l (__ijlj.j^l ((Taxonomy)) is j. ^ ^< ^1 (((jj ■ <i j ^ (in)) 

L ^ ^ ‘LI t_^) jj Classitying CjI _ c. _ 4 cjLl^I^UI < _ ^a-j^ a j\*t 

L_^_c.jjljj djLuL^I (—sLLaasV 4_j_ ^IslJI 4 _ uuljjJt)) ((Systematic)) 

4wqj) ^ a a) - ((Systematics » ^iLn^ a I o • Lt-oI ^l_<io ^ Cy^3 t((1 ^ (.aj cjL^^LxJI 

(j-sijLua^ (JSJ ^jLoJll 4 _«-u1jJl)1 L ( ^ . W't A ^^■VaJ>-^^-J-J 1 _ IjlA ^aai IjJl 

4_3Lud| iji^JtaaJ 1 ^c^laJI Aj^O-julu^ CjLc. 4 Loj 4j^J Lo j^-5j 

rtU ijl^J .«. oLl^a:;j%-4 L^ CIjLIjL^I ^ja3 0j£'^ 3"^^ ^ LT^i 

xJ> “ ^ 

ij-A L^ L^jjg. ^i..4rLtj 4-L«.uajj ^Lcj (,..n.j < <^“(H ^1 ^c-ti^aj 

4j^ jJ^ILlaaJ 1 ^IjjJlj L^ljJL^I 1^(4 L^jJ^aJl 

4 4^0 (jl ^.-uaaj IjL^La^ ».. 4_jjjja:^ 1 l_^jJ^_j^l Cajl^jw t CjLaa^ 

L^1 ^ (^Lia>.^l ^Lx: JjaTE-A Ju^ t ^4^ V t ^ i *. Jl ^ JiLjJ.1 

^^Litjl IjL^ L 4.>»Jbl lai-ll (J.4.1.aj Lu2uI 


« • 


iJI 


*!**<»!?*'(4* ,*• 

.~tl A it LL3^ aL-Je-q uyh (.1—:^L-«J1 al < * A-i cJLaJLucSL 

frl ^aa/Vl (JjoLxILII Ll1L(_ljuJ _ 4—pa^.^1 LijLj->. 1 ^ ‘ * 4^^pl_t!uJLl 

^1 CjIj JI dxjL^I f. 1JLX. I jl Ljudj i 1 g jlr (—1^ 4_iij La-aJ, 1 


1,111 :6ui<biaJI Viwl 


0 -^ 


j^ya 4__il j —0 4 t ^,1 1,^ I wA—3^ ... Cj JI Ij LSL^ I ^ I ^1 rt C. 

Lla Class a^ijUa ^jiUj luTu A Cj ^ ^ t ^ i > > <,laj^^ (,, 7 ^ ^ ^ ^ ^ 

.(classification cJ^Uo-all I c-Jl^ 

^J. 4 -jl 1 I^ CjLa^IaJLI 5.aL«*-< ti! juuuj-^ I^LTl j.ctjgjj c..rtjju^~ ^1 

jujo i^\ ^J^ cjLojIaII ^Ucu ^LlLo ^ t..rtju^'illa .^jLaJLl t~tJtt.ll! 

4-4. asti. “< 11 CjLcj-c-:^! '(_y^ CjLojIjlII Lj_:^jJj_|_J I JLas^ (jy^J 

.Bj^-tiaiLI Jl -4 ^ Vl La^J C.^ CjI^JJJIj UjuSJI 4 .li4 a CjLaJJJ,!^ 

jjj^Jttj Uj cr^ Cr^ 4.-j-flalua3 4ia^ 

.< tlUtl JU^ l^jLiIuutl ^ i l.j.,i.«.ijJ 4-i-ujL:ttu.4 ^Ll^I CjLajIaJLI 
4 t.*n A JlJ 1 t 1 da 1 /*ilj 1 i^ /1 /^ t I t ^ I Jl aJls (^1 L-,1^3 

«* ^ I 

^1 L_cuL^j t^«Jl ljufc a,ilo (Jj^ (-iLiJIj l_b^C>J 1 j jl. 2 .H Ijla 

jJL.t4-A| Cy-i^yAJl j^j-A rfdjdl diVL '^A 1^ L. O U t^“111 diL jl 4 ^ 4 J„i4 A| 

' 

^liLxs^ JLfc. ^1 j i( ^ A i * ) Whewell juu ^>0 <?bl ^<Jl*J1 4^ u.>L^ 

(J-4. >J1 1 t jj! 4_y_ul_ujVl JLd^..^l t) ^Loldlul CjLIjI^I t /> j / i>^*t 1 ^jL-hialu 

...(cjjjL>JI ^\ I^111 ji 4-u$L 1 1 cyjSLIl t. 4_y3^Jl LHu-ujL^-^ 

:4^Li! 1 daLaJLll 4^1 Jrij jLC.Ij^l oJJlbj 

.(a^Ua^ ^t-u.3 4_tJ4jL seILI 1 ^LyiVl 

^jo cil^yjulij (_^^1 4_^LIaJl ^jy^ l.^Lo diLt-ujLjclJll -'f' 

.diLajuaJI JJlc. 

t ~ t iii <.a ^j.c 4_3M_IL_>.1 -ijd 41 n .4 < uj^ 4_ajLla L-Ju^j _V 

.cCiijLLa 1 . 4 ^ ^ 4j:m1jjI JL^*^ \J0‘ 

^jLaJJLl daLc.j.^4-:d 1 j t4l.S*~( <.u a 4il ^.a ^ ^ ^jy^ d >ji ^“t 1,1 (_2ul^iaJl -i 

^ t <1 a 0-4-jL%-> i Jl^ i ^ i ^ ^^J-uoilxxO i i. t 

M M «• %• 

t njt.t^ Lt^ jLC.lj.dJl oJJb il^l JLxC. 4jl 3 Lc,1j_ 4 t jjLftHJl 4jLjjLja 4.:vjj 

,4^L(Jal jLC.lj^ (JLjJlIxjuI ^_yJ| ^lliae-yju tAjadl daLul^l 

- J ->* ^ ^ lUj Ij^ < mi 1 ! I ^ .M A i d!-3 id^j <4 jnd j.i(«.a "ill 

n% M 

.^jLdl J-A 4_ j -v jJ j j gj 1 da^Ladl j— l!c/s ^jyj^ 1 ^.4 ifld . ^jIiLajLjVI 

^\ ^_^1 (^Jj3 (>J L,- 4 ^Lb (_ya_u.x-aj ^j.uL_t.oi ^_yJc. 4 _cjL^ ^ d! c^l 


4_djLIa I_uJu _V 




^IjJ 


I4f 




^jjLaI.1 Mil-ll CJ^Lse-A ^_^ j) .». L < a IjLA^ .,. CjIj CjL:^ llLilLiu/1 

...(jjL^l ^joiAill (jjLSJLl fil-juacVl lJijL^j j 

. eJt-jjLx^alil CjI >Ut o f^jjn Juil^ ^ 

cJi_iJLua_l! 1 L^lj-^ll JJL_*_!m jJJlII ^.Ij 

*• ** 

Cr^ 

«* ^ 

(^jjuajJI ^L^l i^jC. ^.x jC Kjuo 5j^ju3 iijlaaj (^jJl Jl^^I ^<diil jjfc 

.4^Lij>JI lIiI^^AjlII 4K j a BjLcV ^j^>UI CjLo^LlII ^oJaxAJ LjJucj _Y 

L^.jL<_iiljJ 4 c 4^jialll j. aIj l^tl JuJulII _T 

i V~ q 1 ! 4 J5C <0.4 

(J!L>j^ 4JLoL^ 4-j ^jJj-^ ^^JLLJLI <—iL^jlat ,4.11 ^-<.«--U^I jJLjuaXl _1 

CjLiaia 4^.i.>t.1! L^1^^JL>J1 

iJIjVL.?e_>a A 4 -j '>‘\ 4 j 4 ^Vl CjI j ^^JoJjL L^JL4-) -0 

i ^lTu-lI I J i^mi t4^j lr> ill 4 ^^lj>JI ^1,^ 4jSL 1I •(JjLja Lj->i jJ^^j_l1 1 

♦ 4-titJ^LlJi 1 j ‘ T* ^ ^ J I ^ t > «11 j 

^ j ^j I »^ ^ 3jj^„ t <1 j—<i C>^ ^ 4 j ,«^ AI Luli Cj|jL>ij| (_^_fl_>. _*\ 


4 ♦j .Uti j ^ t Mj Lo (-JujLualiJlj jJJtILxIttJLl 4-S.3.3e_j La 

(jr4-^ Lj {3j>13 ^ ^>11' 3 JJ ^^ J-Aj-ll 

fjjd 4.flj;-du ^ La t ^ iwMacro taxonomy ((,3 ^jlII cJijJLuallI» 


Nlicro “j j ^^^ c-^ljjul^sujJL)) La I ju^j '4 <mU -a- ~ ^ oLLd 

^L^ _ ^1 ^ j -4 ^jlJI - LJu-lu£i_lIl ^ \c. ol-^ («-4 i taxonomy 

(JLiLoLSUI ^1 jjI JjJLj>J1 ^-Lsj ^alc,)) 4jLj 4^j) a Ju Jlj&Tu ^ ^ ^j ^_. .i. 14 " 

.((4_ i 1jojl!I 4-i_ujLaJLl^ 4^1^ ifl 4_Ljji^JL)l ^6.‘ ‘ 


4 3L V a 4 jl a g - ^ Cjl j , lri . -L L^_l^ dJL)J.j>u^ 4 rt iwfl^ ,t "t ] ' u) 

^ ^ ^ ' LI ^ /tj / .^ ~tl > ^^jjL^LtLXI CjL-i-ujLa^ LaLcJ 

j1 l.n talsLxi-^ Cr^ -^L!L1 L^^,.^.a<c.> _ Spocics 4jaJi^ ;jl .^J^LLa 


6uujlj^ :6k»^LoJi dJLxuil 


^^jJl ^jyS i 4 ^tiiS ^-JuL-o 44 !^ L;r^J 

^ «* 

4^^^ 4,jL Mill ^L-XJ>.^1 LT^^ “ 1 fi.4 ^ - L-^-l^J i^LJI jj-4 J AUTI 

^ ^ I LjLjJ i 4 rt cri^ 4 < ri 4J 4 ^ (3*^ 4 1 I ^Ij) t if ^ ^ ^ 

^ ^4^ J ^ ^ ^ i * M A (3-^-^ JL-d ^ 1 i ^ VI i)\ JL-SJLtil 


’r • ^ 


cL-oJLud 4iJI i 4 ^,aL^ jJjl ^j) 4 ^■■■^)) ^-A «^jJJl)) ^U ji rt"i.r.Vl 

l^jlc- 4^jJ1 <?JlA jI^^I (^j-J (jt^^ <-^0 3^ 4-j.tL^ 

j^_l^JL^ 4__j_b1jJI CjLLjISJI ^_^jJLJ (^j-ll * J J ^ ^ ^ ^L_ilL 1 4 .g—cu it t Lj^ 

4 !* 11 4-xij^ o.^ \ ^5^-11 4_j-AL<a (jJlic. lLLJo 

4^iii^lj L 4 IU Li^ i^Ll: ill f^A 4^^-4»_:^ -. 4-L3L<.u.^j _ 

j_A LLA <—3 ^Lj_>-VLj I 4^j) o (^1 La^.j^. 

«* 

^ j) ^ <a 11 IjlA (J-li JLflJj . ^^_^_:kjLj>J1 JSIHlII^ 4 j ^jJ^jjJL 1 ^^^^1 
t4JIo Ml c ^t^Lill j^A cxliJ! Lc-»j - 1 JuLt^ 

J_)L^ ^j<x.jJJl 3^ 1 o C Lg M > CjL^^ITlj*.VI ;J^ (jy^^ jlj—sVl 

jjyAMLj La jjb 1 -^j variety :^a^l 1 1 Llajl «cl)jjl-^^^j l):* - « {Ja » 

J 4 I j^iajLluj) ^^lil Essenlialistic jl Typological 4-xJi 

^^JlU CjIB 1^1 ^j-a_j_5eJj du^uus ^j) ^BII :4_^J 

^ji ^ 

, 4 1 ^j^IuHla ^^\ 4^Lil>a -ilj-^l (j-* uiiiGj 

♦ 4jLjLa JjjL 3 e_» ^i^VI ^jA ijljL^ La ^J, a / £k J^-T 

. ^LajJI j) ;jl^l i—aJU^l La-^ CjL^I 4 B 10 4J _T 

. Iji^ J^Jurt^a 4-i£Ll^ Ju>*ljJI ^ 3 -<^l jl^>^l tju (^^SLa-a c_kV-l^VI -1 

^<u_ol 4 _jljjV 1 cLaj^-tlJI jgcV ^J BLfl^H—ciJll ^IjjVl ^_yi^ 4 B , ..\1 Btl ^L> t Jl^J 

.((natural Kinds 4 >t (lUII c^LLusVL) 


L>-^al3^ ^^JLLI ^j) ^ a U IjLA ji < (i4 U3jl j-iliX. ^.(-liLllI Q^^_4JI Qj) (r. 

^V J i B ~! Lj «L)JuI-^*’ ^ (^JLju:aj Lja 4 AJLjJI 4-LxB-JI (JluLS^ jlBJj l 1 JuI^ “( a 

CjLu—C. ^J-tJL^tLliL j 4 J 3 LIJ UL I 3 "^3 4 * 4^ CjI— i-Lil^J L^l 

^j_a cJiJLIij ^I^VI ^1 (JluL^ djLtduljjJI i?JLA ^LLi (jl lil _ 4 .jJL>JLI ^LxIuJtJI 
1 ^ 1^1 > Cj_jL^ 5jl_>. 1^I 5j_j_i!u_*JI .ilj-St ^1 (Jj 0 ^^^ Cy^ (-JiiUtj j_jL*ii_Ci 

.4jLjjlaJI L^ ^ 3 I ‘-I^Lc-jVL^ . ♦ ♦ djl^VUvl 





a,. Aii. 1 ^ < H <U (_;r^ 4^ Is <tl c —1 Lala 1^ “< r.VI 4— 

^JLC. (J3^ ^ ^ ^ m IjlA ^1 tu-3^ <^!l ^Lq-fcJI 

uL)1 4M **< 'LVi ^1 j| 14 j rt ^5tj >*j— ^ ^jJlU jjJlj*. SjljI ill 

CjjLS^ L^ Ij^lTi^ (Kind ^ l ^<<^tl l5j^1_5 

JlSo-OJ \ I A i)a3^ . 1 5 J * V l_j^^^_3ji^_fl 4-^Ltrar<L^ ^^L-tii_^ 

ljLj_ijLi 0^1 jlj I jL-ial^ .,.^^^^_L!1 JLjJl-^JII cITl-!_:>■■ ^ ^Lj_*JL1 

4-LJt-L^ /a£. acsibling species ^jill ^ S^Iw olj u-aLlH^I 

^ ^ ^ 

ol *« 4Jj>^)) L^lSdj * L^^3-3 jj^ >:hH^' (3^ ^ 

^Jub ^J!Lo^ (4_^jJLui jl 4 j J) J <.n*4 ((^^1^^^)) u.,<..j..<.,i,i..> ^j I II <a 1 ^ 3.* 

CjI^LuLU 4diL c.^. 4J>JL 1 <-—iLjj^l <..(i a Cr^ 4jLjL<iLi 

4jJLj>J1 SjLjJljw C-t^ I,!l ^jas JD 31-^ O^lj * i cZjLj 1 j_i_>J 1 j 

*Cj*^L>J 1 <?JUb (Ji>a (^jy^ ^ji_j 4LLoLill 

Biological species concept cy^>lj j ^ ^ 6-^J 

Lqa-a 4ljLiIl 4a,>-t^JgaJI ^Ljiudl i^_yi 4^^-Q_:fc_A)) 4jLj ^jiJl 

t-^>-<-u-) 4ljL^oJLi dJl-gi^-aj>Jl 1 Ljb^^.j-C. i^j£. (l-Ln,."^^ 1 Liu i! j3-’aX 1 ^ <j * 

jLib 4 ^ ^^ ^ 1 3 JLauv^l 4,1 j I (1^ 1^ .« 4 j ^j^Li.ii ^\ 4—LU>>^^ j < <■ *4 


jL:^^ IuUL)) tjJiLo 4 ^jj1jlJ 1 4.-j_jLJL<aJl 4i!L^I (jyL^^ ijL^yi ^3U 

f^_ya 4 i ,i^ "i A i^ajiaJLa 4 uijjJoJI ^jyj^ IjUl))^ wS^l^l 

hybrids ^^^11 4.4 _uI^j LiJ I ui^v t 4 jL>>^I^ ^ < u 1 ^ >4 1 '<**< 1T (^,f\_L)l_ail^ 

ij^UJl^ ^Lidl 4JL>- <5 Cy^ L^l 

f^jy3 CjVIu>J| aJJt (J!L« 4^jLllJ9 ... ^ j o ">»JI ^jas 

^ ^^LiiJ! i^jja JlajI (_7-I1 L^l-j.rv w C oQU V 4 ,c j ^ r 4 i <\i 3ul_»Jl 

^ > ■ ■ ^>Lll ^ c1>4$-J1 ^ 4_u^LU 1 4_^3J1 <_3>L^ cr^) O^J ^ ’*“* 

Cy^ L 7 ^ ^ cy^W J-^Lllil JIaj i±jL^ conspecies 

ir\-3 31 j) **(11 4l^ 3^1 VI jJ-i^LuLlI C1 j^JL_>. «4- j 1T)) dll < ^ 4 ijjl 

aAJt>^ a( ^_yij-u LjuJ 1 ^J^utJl 4 _lJT)) L ^,ij..i.....»,.t,i3 t(4 < n ^^J-dl (_y^| Cy ~ i ^ ^ 

. 3 JI ijL«j-_jd;aJI 4jjLu^ speciation ^<tl til <^Llju 4 j ^ <* 111 4-^1 S-r<ui 

. 4 J*M'><tl 4-LJ^^^ILH jI )-«>‘*I I ilV 



ill ^giTJI Viwlj^ ft>I*iju*I 


J_LM 


JI__jlII IjLJk (JaJ _3 


cJu-3J ^ 

^ jj^ai ■*-^<-(Jl i^j£L. 5 tj ^ ^ CjLLj^iu LjJLjQJJ 


(JId ^^jJJLj L^i-A^tl (j -1 i u (jyliJI 1 1^ W 1 i Ld) ... 4_ijLtjJ 1 

jJLa 1 ^<a sLjlojLi cUl Ai^ C.y^ t^JL 2 JI 

.(<^(>^1 y 3 ^i^) ^ ji (a^ioiJi 3 I (5j^i 

4 I u( t fcii 3^^Sl3 4jj UL 4 i< <1 i I c_j 1 i f 1 jld^ ' o! 

c! 1 a-l>. 14-jj:wjJ j^lJI CjVLa 6 ->a L ^iji S^Lilu-oVl ^iSLij jjb t^_^Lc. 

’ ■* 

j— o-jlII ^jljLtiJ 4_ljL_flil j^L^u-slII JUJLj>o 

aI a .LaI ^j_a SlIjJLH (JIL>o ^L .<q-a tfiJL^_a i jL>.(j Cr^ 

1 %« 

f^Luax,*^! cJijLlijj ^ tLiJ^loJl^ i4_Lj«JI ^^Ltj ijLLLLilJLI 

ur^) Ly^! L^V t4-uj)^l L^jJ^^lj 

»^4ill ^^^ 1 x 11 ^J^LiiJl olrtI/*) 

c> !jj 0 _ 5 ^ (-iUli ^jt (_T^ cCIjLj^jljuo 4-L<i SjLaHiyuVI ^Jj 1 < n jl Vj V 

jJb j3LSu3 CjLLjLJ! ^L>. 

Jlx^ a j 4-2j^)JLa]I i iJ ^ S~^ ^^ 5 ^^ 4 jic. ^j-iJll jLxll 

I LJxa ' Ju-A-=L> 1 <^jt 1 . 4 ^ jJuCu t^L>Jl dJLA 1 ^ CjLa^.^ 

jlj —^yu ^Lx-TlJI CjLjvjJ <L_S^^__»JL 4-jx^ l aU ir>il ^1 <Jr.ta "v 

4«. ^ ^ 

Jjjo ^jU ^clxJI ^jo i4,^l^l ^jJL Juu j-iHitJ ^ (^clones CjL^ t iiTi I till 

.«(j-uj^.J)) 4xu^j ^LLaill <?JLA 

^1 1^1 f, (jr^ ‘^ 4_flj^)j!a]l <L" 2t t J ♦ ( ^t 4^Lil 

SjLslII 03 ^ j^Liixll dJLA jj~ a A i L-^i^t.:^ S^JLstx fiLolxLa JL>. 1^1 
CjL»jjj L^l SjLc. lJ^jju 4_pj-o i33J-^ 1 4ju-uIj 

^alu yja 4JLxla ^ImiIm. ^ 4 fll:>. ^ ‘Subspccies 

Aui^j^ ttiiJjJ 4 _jje_iIlI£j t JjJl>> ^L ^CjLLu^I L^^) 

1 ) <> < <0 ^jJii! JL^Lj (jyJ^ 5 JlC JLSU UAXuuiii 

^a-uaj ;_^jLJl ^^^_lII ^ 1 1 <.iL]ul!I *J1 CjL^T g-j) „<‘lit 

jlJI L^i i Polytypic species jJixLa Lijj CiLu^ill ^ Ljlc. 

♦ ((iTionotypic lIoxjlJI ju^jw 4 jLj <■ ^ cjL^jj ^j .<■ (Jj-Sj V 


/- 

L> 



jjxVI ^ I 4 ^1 tljjLrcJ JL^ 

4.j^tJLa ^jjtlJLl j^LiijJl aJJt clJlj Lof tjJlJ^ ju,..! 'tc^ t Lolj VIjjul L^I^^JLx 

cjIju^ j. i 1 full species ^j^i^LaJLl ^1 —ludI Lc-^-i j-piu j-j 1 Mitll 

VI ^cHiJ V ^LliiU ^JLA ^a.aJ«JI jj| SJesLcjVl JJUcLa Ju>.l^ L*_/<J 1^ 

. 1 j IIjj-i J^ c,<«ll (^jJl jJVjlu-«VIj 

ijy-o-^ ♦ jJj)-i-i .1 i L>-* O'SH^J^j 9 J > ^ ^ ^^1-c. I t- fl <_JiilL>.l >A d!j 

(JSLilltJ <(^j^)) i-i-ljJl ;^jJ1 LLt^^l 

jLiolj i(( JjjLAJ ^ 1 rt 1 n 4x.j-i)> L^Lj '-A>^ 4jLjlli^ 

(Jl_5 <lj| ^j_A Lb^ rt ]) VjI I I a LJL-S—o)) 4__all_>Jll ^l^Vl ^j\j ^1 


4j rtj fl^Vi ^yu 4_i^^_^j^_ 41 4-ua-i_uai>i. i^\ L-^V-^i^Vl ;j1)) : JujLJtjJL 

t ^ ^ ^ I ^1 1 jU& 4->3V1-^ ^_yjL>->Q^ t(( ^-iJLl^ 03^ 

1 4 ^ aIjus LiJLjJi jJL I c-^^l_!L>-VI 4_rKjjLj 411^]| 

3^fC rtll L_aLcj 5j-_>.L_lJLl 4 jIj1 1 ^ l )-*3 

4# 

* (jT^l ^jL» i rt <^~il (_7^i 3 3^3^^ 

Jul^ til yji J3VI tlAillj ^^Lall Cy^ LjjjuaJjl (_^3 

jlj t ^ ^^^)^Lju 3 l>J 1 Naturalists 41 jI-jc-j^.! 

((Poulton * ^V-c.1 LjjLl^ 5j£LflJl ^jJu^ tL * ^ ‘ ‘ « 

^*3 ^jl5j ^jl£, ya ^jJ\ «Stresemana ((K.jurdan o^-^J3^’3 

^ 5j£LiJl iJjLA (jL-iS I Lr^3 ! JJ-3tja L-j—o-t^j Laj^^_aj ^^<«a 

4-&J-;0 CjI jfCll IjLtb Lajuc. ( ^ ^1 I 4^,„i^ L^<-<-ajSa 

J^ljc rtj'f ^4-1^)) ^jJutXI 4 jL 1^ ciU j Juu j_l!Lj 1 aA <C, ^ . uit£^-sJJl 1 JUb 

JjJLstjJ 4_p>.^j_Ldl SjSLdJI JuLjjJ ^jVl ya ^uSJI 4^ w^IjjVI 

"< c,Vl ^1 c L$ ^ Cy 3 JLjC.L-uj 3 “^ I lLILLa 

m •% 

: 1 ^) jj (3^3 4 <>^a1JlI,I cjlj^icilJI c^L^ 3^3 ^^3 ~^ 4-ljv jJj.^|-jJ 1 4^ ImTL 

5 r.^ -wjlj Evolutionary ^Nominalist concept ^ ^ ^ l^ill 

tf. * * ^ 

ya 5jjfc.l3 4jl ^ ^^1 (_^3 .Recognition 4 ^jjl 1II3 Phylogenetic 

3I ajjiisljJI ya jSk y\-i ^"1 <>"<1 V La-u^tv L^I VI *^ 3^! oL^iixlJl ^jjla 

. aj^-lajJI 33I3JJ (_y^l t^_yi.«jL!l |3j il^“ll 


III ^9^uJI 6uutflj^ 6JL1 uiI 


ukaut^iii|iiAM 

l2_^j ^Nominalist Concept ^ ^juk 

l^iT.jLbl 4j^<iij Cr^ Lai iS^-^ 4« ^ ilauM ^ 

I juk^ Ii5>Lr>j 1 (3^ 1 <jr< ^^ ^ ^ I 4..^ L) ^L_d j 1 i La '>* .Lu 

^LuJI i I it I VI LU 4_3t_^ V i^jJI jj-^ ^ (J-*^ 

4_jjLLaj^^l CjLLiJl ^Jj-aEjj (^jJI ^jl ii.iiJj ^jjJL LlLaj t41j >LJI l-LLt^ 

tSjjLJI jj) jLll ^1^1 1 ^h<A 1 La 
4 _Lj_L>JI dJLAj ♦,, 4_5L.j_j_LaJI ^JuL^ ^jja ^l^jVl J^JuJ>JI 

JLla SjuJL^iJI 1 j M r (JL^ ^j^j) ~i tiij ^JljLa (^JlII ^_^ljLpl (jL^VI ^1 LkJu^ 
3-t-La.J uyij^ j-jt-eaLJLl ^ ' cLL>.Lpl V 

Lcjl i 4^ a < «i **( 11 L iti ^LlI^I (^1-^ ' l-<S^L-<-tjL L^H-ba-ccu^ ^i^VI 

><~<i^i tiJ^LuJlj 4_i.^l CjLjLLIL (J.^^ L>dJ^ 


^LaJ-^ t ^ "i A ^ L « A ^1 lL^VLs 4-jjij.t-i.llI 4 jj_LJ 1JI ^_yJl ^ d “ ? 1 j 
♦ JL*_JI ^Ij (>a cjLjLJI oj jL:j ^jJI Paleontologists 

«4 

j-jLLc ^j^a lL^ aju (^jj li~i 11 ^j-111 ((Simpson <«j a <»» ^ 

Ijl^ 4_u iij^jJI aiSLcu-lIj ijjJLiJi ^1 4.£.j»i ^ 5j.jja-/a L 4J CxjjSij 4-4->J3 

JLalicJ 4.jl La-^ Sj-Lu-C. ^^\ ^jyL. 4jjLuILa 4 jvjJlj (J >L n 4 j) cJijjjlIII 


,‘(LLal 


If 


jjLrJ11LLI 


Jl 


^ 3 j_L>o d Vj jJk t4jjjLai.jLll CjUjiILaVlj dLa-j-ul La y^ ^J^LljJI 

%4 

4 j d j (<<^111 Cl)Lcj_a-»Jll J « 1 \ 1 (_7JL JjJl- > JI 4-£Juk 

4.1 .(.o^ c-xi 4JjkL>ij jJk ciUj *_ _ i . i^4j! JD LadL^ L:jJ l^La jL^I y^^ 

udIj ^JLJLcujV^ 4«X->J1 ! 1 

I ^ ^ ^ < *1 ji Is f f I i>ju^-d oi!---( Lkjuvj j_^L>.VL 

,4JijL>iJ,l djuk ) jl 3 LLlj L^jt^j ...j.^L>^VI tjv 

^1 <4-jjj!r>iIl 4£^t^<11 i_jLt_tdS>i L^LkL^ j3^Ld->J! y-^^ 

1 jlj-sl j-jJtill ^jVl :jj-CLjJLa-jC (^JljvL JuJUrw 

.d-ij-^jll ^IjjSll ^ djLj ^jj ^ ^ Lr^! ‘jiLiiAil 

Jjjlj)) dij jJI j^l <_yL:) 5j. Jl JI>JV1 ^ a^liJIj 




c- _ c 

I ^ 



1^9^ 9^ I 


Subspecies ^ <>,3 (J£^ Lt^u cLuj_5tj i((^j^j_:^Lj'^L::^)) ji^—^ 

JJlC. t rtr LA-lL^jl!! i^LjSUI (J^»r<SLa L^\ (Jj )^■~0 

Lcj 4^l!t!i 4jl.<i..'iJi Laj^Hi^ a < (Jiu (“i,.l 1 1 (jr^^ j 

•i^ ’ 

(j-u$Lc (^jJL<-uJ,l ^Ijj^l JJLc, 4 .j 


»X1 (Jj)->iJ L^j-o <Jn„/Q (jyjJt 4.j.Lia<J 

«* %fl * %« 

St iti< j 4_j_Lsu [-a UJ^ (^^L-*JI l-irniJL>. ILh^ 

^ *4..^l:>- jJj-j_Lj \ 4j^pJa <11 ^1 5 j^ Sj^-Al^iJ! jjk ^IjjVl 

. LcLcJ 4-La.SJJi aJ^Jb 4jj^1ajJ| 4^,1^ ill >_ 4^^jI 

m 

JlI^Ju L/oJlLc. 1 lan IjbJL::^ C7-^~^ 4j_Ij^j) 1 j-S,JI 4 j^^JS> <Jt LjqI 

•* 

jjL^ijj ^ ^ ^7u>. ((Apomorphy Sjujlj^ 4j-jujSjJ] 4-S j.1^» S^ j Jit t H 

' M 

i-u i^Li ((Rosen ^jlaLw; i^j-Ji ^-st-LlI t jl.j_:>.j Cj*^ Sj-Sla 

<?, ii-^ ) ((c-LSjjVI )) ^ cy*) ijr^‘ (, Sl"< he. a lIJI ^ / u^ 

aJJt jL^ JL_>.I (3^ t^4 Is “i ■ I all ^IjJ^l 4_^^^_a i^\ 4 -l1 >J>I _ im 

3 ^ ^ ^ ^3* ^ ^ 4..j-Lc ^ 1 Cj I^St-J 1 Jl>. 3 ^ jjf. 4^.1^ < 11 

3^LaJ (jyjL_aj L-S Cr^ JL>>1^ (jr^ C>^ t .a 11 3*^ 4.-u3j-£. 

•« 

(^jJl JU>J1 ^1 C J-U3J L^Lj La 5j-(-tiu_C ^^yjLtJ>Ji ^.uLl Jl ^ 

4_uJa_Ajl <)Jui SljuJLrw Lc.^ j-jjj t“j ((^-oZL-uJ)) 3 ^ L^IaJj 


.S^jLSJl j^j3 (JtI- 

Recognition Species)> »_^1)) 4_jjJaj '^l L ^ 

La^ 4 jj-I^ iL! 4-Sljit-a 4JLu-o Concept 

. L^-a^ aL^l '^1 4^1 Laj «H.Peterson 

yUjA^I i4 Aw^ i Jt Mtjil 

SG^^Lj j >-Lj _S—a Species 4 a-i^ JjG 4—j—a-Lt-Ii ^jwljJLl _a 

Sp. ^ A Alt j^jji l 3SCIL_>.^1 5jLjJL_ti CjL-seJLLa-ua_a 

((Sp. Taxon jjiU IjSu<^"i!l ^j-a^l))j «Sp. Category ((Concept 

CjV^jJLI aAJt j._ujjCiJI ^-3 43jJl aJL « J 4.3fc_ujJ 

Ijl4i aJIjl j»..I.<-kJ . 4 J JjJLj>. 'Is/ LLsSCLLI alj--SJl (JltlaJlLLl Jl S 3 

.^sJLLxjt-a^ 3^1] JjL:fc_a uJu^^JU ^JlSoj 



*** ^J*'**** 6uujlj^ :6t^^LoJI <vl>jujl 


((Species ^jj)) 4 oKl j A\ ^ ;tU Jjb Sp. Concept * 1 ^ 

j-II i/i^~ Jl ^J£. Jjj Sp.Category 

^ jujLstjJ i Category 4 <iK (J»<jjLL»_uj ci*^^ i<((jj/j_u^)) 

LjI ... (Ijjv Order Genus ^ J C-)Lc^«4J9B_A 

^1 (j^jLii-til ji) Population Jj^j-^ Sp. Taxon 

^Jt ~ OJ-U " a a <—OJj—AJ 4 C.<_)L^ J <J 1» J ^ Lr^ 

jJj-j-d I (-^jju oJLA LoaLii ^Ju ^ IjlA iL-duujua. nJL 

pljjVl si i!uJ t JJ) G“il!l ^ JJ "*• ~ 11 4 Ln a ( ((pjjJI)) ^1 J G " 11 


JL>.I (_9^^ju V t4 tj i^iJl 4_i:^jJj^ (-jjL^ LG] SJuJLj^I 

* 1 * 

ijjLA t ij Sl-3 i ^_^y.<ajuaicjLlI j < AjS'dl I^j£l ^^^^jJeallJI ^.Kj Li^j 

^^^GjuLlLII jJl^pJuS/l 3 ^)_aLG ^jL^ tjjLj^Vl j-^ 4^j)!n“iJI 4_Liaj^^jtJt 

•• ’ ** 

4^LSjjV 1 (jijLajuali ^s <»S /1 jLJuTljVI S 1 jL>- ^ s <“(, „ 1 SjLcuVI c<^..u<i 
Sjjjj Sjj) 4 ^JJaIi-t.U ^ t(^4 Sl~GJll ^I^Vl J-^ 

^JjLII tit-l-V t4 J M d I (JljLL.gljjJI ^L%_/3 4lLL^-(bf LlJajI C-OxLuSLjil ^IaJj 
tiilj (Ecosystem 4 j^i n 4_uL^Vl Sjuv^l ^ 

. 4^ a^Liiii cjUiiiii j-1^1 Ljujjtib VI j^KiL 4*43 
4_5 Lud| (^^^LlJLI ^aU**)tl (JlLa^ ^jLlIU cjL^^GaJI 

3' ip^ ^ ^ Cjla>UJl ^1 

j^^LudI t—oj-u-salLlI ^IaJ 4,j 1 -uJ 1 4_la.aV 1 jGjj (J-iLjI^iaJI ^L>. 

^^Hlj (j|j-_bVl 1 ^_jlJI (3>^ P (Jo <"iI if^pj-u 4j cjL^SI_*-11 

((Pheromones cjljj-ojj,.j..a]l) o (^Uj ^j) o .nllj G^jll cjljLiVl J^L^ 

4, i ^,a! ^GJjJ (((__PjV1j ^^_^jJl Jj-JLl!^) ( tlol V “illj t-^jl—A-jJl (JUjuj 

.Communities 4o,Glo (J 1 jLc,Lojv i^yitjjkj (jPJl 4 »u_ijJlJIj (J-t-al^nJl 

j^LiJejj (Jj *4_jJl (_3^_^_5 l1J1 (jp- cpGJl JuJl->(J 4j_o-A1 ^ t^''( SI 

4-^1 j -wVl G-ojl^io 11 Hierarchy lUfl J<j ^ 4 "< nj-^ P\ 

(_^l j-us\ 3 VI ^o. 4 J 3 ^ 4 .-L-J- 0 - 4 )! 1 (L^l (_^1 Biological system 

1 (ol-i.:>>Vl^ SLtJ>Jl J^Gj S^ j III o 4jtjLjja^ (Phylogeny c^SLoiS/L 

e 

. L-iixli..(a!liJ LiaiL^I 1 ^ I < *iie.jj 4 A^l I 4^1-13^1 (jjfl 








• i. •*. 
\ i ti t 




j4 j «“ft,i cjLuISJI 4.^ljjb c^Li-(<t^l ajijt (3^ 


^JjlAJLj L^l 4 CjjJlj>JI ^ ^ VLat^a jJiijQJ ^cJij-LuajJlj 




L^a jlj__C. ^jy-lc. y J<C/Q ^«-xju 1 J-JU 1 ^-ilc. j ^ ^Ij i4jl jlJ ^L_5 
^j-jo i^4.;tL>iJl 4.^1jjj Lj^1 ^JjL>a 4 .jj^jJ^i-u CjIx.1 

«^^clc ((logy» 4,j^'(UI »1 <>■( 11^1 


**i5H 


Macro - taxonomy UMittif 


. i . 

IjLalSJI c^j-C, L^a 

iln 11 ^11 IjJLcLju:xj (^^7< < nU 4 ^jJljl>4 

lut^^ ^Q-O clBssifiCi^tion > ^111 4 Il.<i 111 o^xjb^ f ^ it i M H A^ 11 4_lJI ^L<,uJLi 

1 ^ <j) L>3^ i4__jj>.Lj ^j-jo 4jl_tiiij ^yjc cjLc.j-.»j^U ojijb 5ju>.I^ jI^^I UL 

* t . 

• A ij\ da-^Jl ^ t tLX>Jj 4-J»>.lj ^y^ "<-^1 1_A^ j C. 

^Lil 3 ^ JL^J t 4-^L^,jtJ 1 fiJiJt I lO La-a 1 j « M I l^ Ur^ cdLl^ISJI 

cjJujvi11 cjI^LS-oJI 

^<( Inter mediate 4 _Jp.Lu ^1 j-j(» I s VI cjLjI ,u 1I ^^.Ic 

.?i<J LaL^-i 4 ^ ifl 4 IAI i i^caj 4^j.^a-:%^ l^L^I c-<t.i^aj 

Jju 

4 a 0,01 < <il SjLc, eJijjLualiJl -iljLLal 

Ijiib ic^ljubVl Lt^ " 4>.l (CjLuLSli! “< t 

4.-^J^^Ji3 ^ Ig*. _ ^j-^1 ^^ylLv - ^ /I j ^ ~ ti I ^ lA **( <~tl I ^1 o C7^ t f j <.al 1 

. 5 JLV 5 J jL3t>a 


Ly - <^ J < " (j? 


Downward Classification ^3^* 




La 


jjyj^uo La Ljuaj^ 4 u <,«n'v ^jLS-a-J ^ 4 j i a ^ 3-^3 

JL^^ 1Li.<.<D ^ Lb ^! Vj^j U-U .4^^ jLi^j CjLc.^a-'Se^ 

ti?Juu Laj 4_*ia-^l juu:xc. 4_ftjLiJl 4-5uijJaJl <?JlA CxjI^ 

' »» «« 

j) ~<.LI cLllj-jl ^_yjl u U 4.u^L-^^^ >■ tr^fl ( h jj. t “ill 4-A-,a4vi 

^j-uLLJI CjLa^i* a (j I Vj .*. ^4 _j^^LjiJI CjLjL-i-lJl ^J1 a ♦ “< »»tl 

.4^1ju CxjI^ ^^a-lt-!l <?Ll.t-44 j 


11 dkjuulj^ :6tai5loJI ftJjuuil 


i—^ ll a ± 


d a^L-> (jyJLc, j. J < oj ^ ^ i n 1JL^ _ J f 


I ' 


jl-cJLsu ^_pilj a((jaJLIo L^jOjI Logical Division 

4 M «« «• 

oLjI ^ t ^ jL->-1 ^ ^ ^""4^ i ^ I, Dichotomy ^^^LuJI c_.ciL,.Lii :U! 

Ijjj ... djL^ JuJl ^^JuIaJL ^ L> * ^ ol^ t<? JlLv fl 1 LiijJ 

<L(iJL>JLl ^L>Jl jLjljJLljjI Juijj t jj) jlntl ^j-o ^ ^ ^ ^_pij^Lj j^]n*-A (jL^ 

^J~l t <1 a (J 1 erj* (VlH fiLdJ^io Lr^ >.i.t.fl~JI 

. LaIjLO ^ Lubj t ^t_t-L«-uu3 <)JULJ (J>^^ 

> i) A _!i 4_)L^ ^^ 1 —>. 3juL-i-u iuJ 1 t .>-s “i 11 ^.. / <iT i 


I_(-1 


Loj I - 5 ^ y^'h\ ^1 classification keys ■- ^^LLa 5j^-us cjaiejl 

Cji-L-tJ 1 ^^a-3fc-) Jl«!u^^-q£^ LLaLii ^ jJc-TlluJ 

UjJj * classification 1 <>-3“ ^ 4 «.n julj ^ L^JUjil^t cjLcj_a^ 


A 

ja 


, Identification cii^^juJI :^<u-til (3^1 

jjjJ ^ L^j-uIuJ C-aj^A-Td 1 lL>L> -L ^| 

CjI ^ Lt-^ LajI eTt r.l L^jlj <4 ^ L^ ^1 3"i iVi 

a j j < < ^ "d I cj L^j-a-iJsJLl LajLIoI ^ ,1 ^'t 1^ X! L^jLlitj 

^ «« 

4^j-a-Tc-a LjLijvI L^dJI t-1 11 i^i~T1 cLajjda-i L^jJi ^' o' 6^ 

^ «• 

^ i ^_i^t_L«o ... ^3 ~d T 3:1 13 j-^ 03 ^ *-r*^ ^ ^ J * 

ju^Ltilij La a j* 1 ^ ^1 ^ a _!1 ^1-^ *—CaJjlj jl^ ' ^J d 

3-5e^ 1 AJj>.| iCjLltjlSLII (j\j CljLiJ^LjiJIj <Lj_jJl 4 j>.jI f^jjn ^jo/Llil <OaLc. 

Li_oL_ul 3jL-feTt-ll ^^^LsJLl 3' ^i *• cr^i ^ ((J)> a 

.a^lS 4^jJu 3jJL3t_a 3^ ^ 1 4:>>31 



Upward classification a*L^ f < a» iiaiilf 

L>^ Lt^ 4_i_u^La-) Laj a i^u it . 3^Lju^ 1 t~» ^ t /.. 1 _ 3'^3 

4j1 Ai 3 1 ^ j * La lIjL^j) a ^a JuVl 

CljLgi^a^ae-.^ ^L^: oJJjJ ' ^ J JJ .3 jJLj%^ 4 3 <<£> 

I a c 4 3i3>JL3 1 1 a.j^ CjLauuaiil aXlLaliJLl ^IjjVl L^JLa 3^ cdiiGj 

jt 

4-C.j),.a-^:*...^ 3^ CjL3.ju:x]I a t jI 3~ 11 CjLcj-a ^3^ ^ <^3 iL^ljL^ 

~ i ji ^ 

a-£,j a >0 3juJl.:3^ CjL g.j^a-:^l 1 3 ^ -^Jcc. 3^ L>^ 4 1 » 3 1 



I 


...Hierarchy ur^! J.cuLcxi3 

_ ^3 3 ^LjLlj ^ i WV * ^ 1__C. ij ^ JuLa ^l!I | Ju4 I- > 

5j.jbLl!b 4 __<-oIjjl! ^L^jLJI a k > ((Adanson ^j_ctijj!)) JiLa ^ j ^ j i * 

. cj Ij I j d) Ij IjJJ I ^ L^ 

^UcuJl djI^^Jij (2y3 4 j LjO JLljj ij tt^’m ^ (^Jicl <.^“11 c rtji <^"ll ^LlssjI ^jl 

4j^_laj 1 j.joJl.5j ^ Lo.^ . 4jjj_il) djlj-La.ll jajSjIiJ 1 L^jlj 4L.^ijjLu:iItiI ^JLaJI 

d»Lc.j_aJ^l jd Laj 4jl_iijj 4 .j^1jjJL 1 4_j_a_ujuaIiJ 1 d)Lc.j_aJ^l (JAJ La 2LaLc. 

.4j 1 ^ 4J jl^ ^jyA^ujuaj jl (jjO 4^1 jIL11 

i ^ j ^l5fej (Jj. ^ \ Oj-j-Q ^ A0 ^ WV • Ljo d>Ij < r III 1 CjJJl_5Jj 

jJl ^l_^JLa j 5 5 I <n 4^_^jl_LlJl <—ajJ-u^i-jJ 1 ^l—^-La j-C. jj_j_5_j_LLia_ 

5^^ " i ^ ^ 

1 5 aj t ^ 4_j_c.j—^ ^-^LLa <!£. djjdjj (Jj t4.j?e_<_ulj (^JL^l 

aJlLa_>.M-ao (ja/L<_ol ^,1.C. ((I_)lj-iJl ^,mj C )) j-la.3 ‘ ^j / <>-s" ^ .^JlILljO 

J _ua_c. ^^1 <^1 J -^1 11 IjlA ^c^Lj "-Tljj . a 5 j a f n jl _*_La£^ 

j^l ^LdjLij^ 4.j>.jjJ i 5 aj d)Ljl_LjJl ^ 3 > ^ ixl I (( L1)) 

Ljt— l-ILj^ ^1 ^ 411 I jla j 1 j LJIl,>-^ i ) L,^ru,jr-1^ cj ^ 1 ^ i,".) i 

Planktons cjl^^-j-::t-jJI ^1 j-a ^ 4C1ujl->JI Ljj-x-sa-^ 

^ 4 ,„* J—t 711 ^ 11 A « 4 -^JLc ^ ^ L^Ijl^ 

jj3 ur^ L>^J ^_yjLajJjLll LAljjjJtja 


(( 


4 ^^jtii)) Ji |t 


Nil 


^jJlA ^JSLI 1jl>* Uij'-i ((^IjJ^l jJ-udI)) 4jLj!^ jjs j_Ja£. CuJlidl (J-i-a.5 J' L:r^ 

L—l. 7 e_) a j / >s 11 djLljl£LiJ ^ 1 t j / 11 j| a ^ j i^sj^ \ a j 11 t-d ^ 

1 —AJ—JgJLaajL-Jg—oil a_j>.jJ : 1 a ^ j'lLo^—^ 41 tt a (_;r^ aLlj ^a-ju jl 


(♦) 



^^^ji3iMA»i«LXi4p2bpL 


^LloJJLi ^a <.uJ La JjA IjlAj ...^jjlajJl Lt^j-xlulaj^ ^jjLoJl 

.^_^jj1jJ1 jI L^jjl^l 

6^ LhHH er^ clJjJl Ai 11 Jj-oVi 4ajiaj ^ Cr4-^ H 

a j • j .1^ a..j..5..i< (^5 5 jll>.j <—aJ jj cllj-j-tTu-a (, 5l < << ajJdt-jJLl 4^jJI 

(La^ djLfljji> ^ LAj)lj.3f LiJj5 Aij 2Lc,jja^^ Natural taxon 

k» 


Genealogy J 3 J. 0 VI ^ ^jLULl JL^^jo (*) 





9^9.1^ I ^9jjJI ;<ViJi6lnJI 6JXufl 


K(Mono-phyletic -v!)) L_^U 1 ^ A dySwCJ i,\ 

j-Lt- ^ AjL) L,x ..^Ic. <. n uiVl Ijl^ ^ Ir ^a.j ] t^i 

.Genealogical Ordering 

ijufc 4 A Ji^ « *<U CjLtjlSdl t 

• a <_<1 j) Lc >! VI 

1 JljJ_>iJ j I“L ai 1 tj^4^1 ui~fH ^JZ. “ J-u£>Vl 

jlj 4 ^^Go| (_yic. 4jLJujJLb jjjAc. ^LuaJI ^jLJtuJI 

Cj-»L^ 3j-'> ih 3jl-^ 1 1 lU! 3Jl ^jV 4 JL_c_a| V 

■T a* ^ iP 

diIjj)~<->.u-^ 4 i>-iJr>j ^ LJTe- T o Lo ijyJl djji j^j3e_jJ1 4 rtl*(.3eL^ CIjLjvjjJ 

iGenUS ^AtL>JI :|^^JLC.l_LiaJlJl ur^ Cy^ 4 a 4 j^ i < <^j 

jLa ...pAQ^ - OjjG) lIxSlAj Order Family 4lj«.n oJUa 

JlI^ jLlL^VI LikJLi^l Ju V jijicuJl ^.Lul 1 mUj ^-_S^LIL>.V 1 4j>.jJ 

«• •« 

Ijobj 4_j_<adLuaIlJ 1 djLc.^_c.5^l jLjJL?>tJ 

«M M 

iSh cJutLualll ^ 

Vjl I ^ ^ ^ ^^ a.1/!l ((4^ 1 f^uTcJI)) 4 j ai 

L 4-1 p^JLlI i.la_)jJ ^_^^'L_*JI iHomology 4 _l£^ (jJfjjj 

^\ jjLj 1 ' 4 j A j ( 1 ^ < t *•' 1 j 4 T ^ Cy^ 

CxjL^ 1 jl V( l^^ioLu j-xIju V (_^7Uus ^_4jJLa 4j <^~<!l djLc,^_-4_3^1 

^Lo_ 4 ^c_aLa 4jl 3 Jl1.^ Cj I 

t^JoLju-!I ^l<r. JVjClu-u^^ 4_3j^-L 3 ^I dJlJLi^^ tt-JL-za <, nl/o 

4_L^ddLu^ail diLc.^..4.^^I ^JL^rLt.aI.1 4_ajuaU ^jL3l 11 4_L.uljjJi r 1 ^~i^ 13 fl 

*« «# 

diLo-u^ t 4-u-ImL>J I 4Jj>.^l Ltutill 4_>LiiuJ^ 3JLiJ>.^lj ^j \ 33JLI 

.^_d^G_uVi j-LdL>.l 4.jJ^ 

4_iL_tiu_jJI 4_>.^1 >J jjL_t-^l ^jfc O"*^ j-loLlIlil ^jl j ^ 

{3'UL3j^^Jia-] ^dij ~ 11 O^yju^a-A A i^tl j._j_iu jj 1 4 J ~ t! dlLulSdl 




1 ^^y-uLA 4 IjJiLij dulS^ jJ Lo^ 1 4^'<4 jO 

^jl (^1 * Ljii_Lll d*-L-->. ^j_4 (y\ ]r\ fij~^ J-y^ ^Jy^ 1 ^ f n 3) 4 3 i^W 

JcvVi LiiJ!3 i^_yC. yt a^LXAi.A L^l 3 4 3 <r^tl C-<-<-ar<.fri 1 4 ^la 

^ J r ^j-lILcJ) .4. a Cr^i I 4 J < ^ ^Lj..4.r<-U LsjJb^^ Ijy^^ jl^ 1 


Iff 




tfJUb <_Ju-oj j^_a&j r<_<a 

(J-iLse_ jJLj 1_^ j Ir. L^j _ » _liJl ((cJij^JLI)) jJaLuJl ^yjQ CjVI—tkJI oJl-A 

^ IjLfl VI 4 a <ir^ ti djLA ^JlIo^ jJIj-Llj^ 1 

4-L^U-LuaIlJ 1 4 _C,Lj 1 IJ 1 (JuLl^-tIu>a i 

✓ ** *^ ^ 

^ 4^Lii (^1 

Lc^jl : ^ I uuu 1 A^~ IjLjjL/a 4jLiuiIiJI 4 j:^jJ jlJtjl 

r *) 

ji^j_LaILJI 5t_tl/ l—Ju-til ■ t->^ ^ ^ (Jsl_ijjl !r>1 

L^jjJl 4 rt i*( -Tc^ LJ!.i ^ Cy^3 t Lallan LLaL^jl (j-u^ 

^_yjljJl <, < i,4-aJIJ 4 j_Ljj^1 JoLqjVI 

(> I 4-aui-iJLuaj 4^^1_4 .u_3| j_Jj t ju>.I^I ^LtiuHjLj 


t(-lJL!j 4 J!LaI . c«SI 4jii!lit-c 4^1^^JL::^ 

iJlilji^^-uuaLlj jJI _ uj\ 4-Lo CjL-ui ) 4_^m i. A^-ljij-ll <^"v. 

i—C jLJuJ CjI j^ji-cDIJ j jJ 1 ^ ^ 

JliJLatj ^ iphenOtypC 1 /> \ CjI^jJu SjuJu:^! 4 j^j 1 !1 

^J^L_*Ji IjlAj .., 4-4JJL_SJ1 4JL-t-^l <,“<j n \ L^_^M_i-u! ^j;,—^ ^J—iJLa 1_^ 

^ ^ < git S^j 411 ^ L*JL I JL^ I i Jl) 1 j^-jJlj 4_Lc, Lcj 1 

j 11 <^" 1 ! 1 

(Jlj L>3 j jjy L) ^*^0 cH"^ "i 11 ^^^jijljJI ^11^ <11 JL^j 

^IjjVI JUJLj3cIu < 4 J 1 gr. |JL-U ^-^^1 L7^ ^1 <>-<rL.i, iiVl ^LJu 

L^ < j) 4-)l-t^~Ji 4 j:^^Jl! 5jL>.lj 4^j^q-jae.jfl L^jL-uaj^ ^^LSUJLl 

*• 

(4-^li(Ji 3J lr> >< 11 L^ jTt 

^jjl jJl ^_4lll O^j' 4_-3j^^1 .;^jJ 

«cjLxjI£LI 1 < /><f<1 

3jl>>1^1 3 II "i -V1 J JJULJ -1 3 / Jll I^IjLSj (j^l (.uLj^JLjuaJl i^jjo, 

OJ"^ <iiJj ^7<.£^ <4 jL_i_>* jljJol L-fl^. 7< L JL^ljJl ^J-ji-U 

Michencr ^-uluyA)) 4 jj-^ jjb LiUjLl ^Jil^ ^Jca 4Ij t^luJl ^j-stjJl ‘^Ijj lIj 1 j-uii:>J 1 

^ Branching (*) 

< l_s_~ (^1 ^ :L-j_»_ii^l (4 _c.3j^ jl^i 3!) Jca-iJl ^1 ... S1I : Divergence (**) 



6uuil :6>i;U6lcJI ft>l lmiI 


4jljjI jjyi-C. ^ ji SjJuLLa *JI <LC.^-4_:?e^ ‘ ((^ ^ ^VV^ 

^1 i^i d i L ^ n i lr ^ /1 A <LAt_j5P-^ d ( A I (/ 

' *4 

Ij-j^l^ tdjiJLJl l 1) 1^, «.“t.3r 11 ^JSLtHJl^ i^^jIjulIIj 

^ 4 * 

^ ^1 M*i I ^jlLs 3jl^L^I^ i4.xoL^ i i fij! o^xjt^ 

«« 

(JUj 11 3juJlj>> t /I i «^t I ^justlLt-wl i 4 !^ <tj| 

' ** 

J—\ < »*> j-jO-jJLt^aJll 1 lIiL c.^w<j—5^11 (JV (jr^ ^ 

j—J-i-lJJ d^-uDj—C. 5L_j_^iJl 3-jjJ JL_>.1^I jjitiJl oi lW ***‘^^-^.>^^ 


La 


• j^laUJI ftldUl d^LcoILc CjLvjJj 

djLa^LkJl _ Drosophila j-a^ d^LUl o‘''<y o^ 

1 <t Ml 11 i Cj^_3 (Homo i^jjajL>- ^ 11 Cj^ 

_<-ll (jj-^ 0^ (—1 <K ^ ciJJ j »• • (Pan jjk >-ii ^_yJj 4_a»,^-_lLlXI^ 


j^^)-sajL_ua_>‘ ^ j!| l-jJjJl tl)-^ M-jLa ~ -vi flh 

d^j-jO ^MIL>.V ^jL-uJ^l (J-AI La>a (^LajJl^ ^Jll l^'ii/ai.H na d-u-u^j 

d^jJoaJI i-ljLs^'ijL^.Vl ^JlA J J 

cxdto-l iJj jU^ 

^_^((Ljj)> Jl LZj|j._i_ij ^ciij ^'Lilo-s jj-LajJl 4 j 1 o c, ;jj ^ 

CjLlx^iljIJ^^I 4^^ u^l f liol V ^jIjLJ a ) 

M W 

jjL>JI ^_yi«.jj (-JiljLtfaJLI CjL3^>LIL>.V! oJJt^ _ ^jL-uJ^I t ^ jl| 

■ t /t <*i 11 LuuLcul La j< 11 .^-^P jLtii^l 

•4 

/11 i *J 1 >> d_»_jU3^ JL-jJ-S-H!I C 4ilJ.ji.t^.r<.tl J-A ^ J ^ ~ > 

^ *4 

^jJLa tFamily dL.^ ATld ^Genus Species ^jLc.Luaj 

cj^lj d_^oLol^l "Lc. cJ1j>.1 LoKj Class d^lIxlLa Order 
C 4 ^ (1^ %J (dj i.\ I ciJ^ <«< 1 1> 1 1 ^ ^,1 > <I ^ La^ t 1 '^‘ i ? 

1 ^ j d i, t» d_>.jJ jJjuaJ (_;,-J->‘ id«^^^l i>jLA <„.7 < fllj 1 L<LL^ (—jJL^tJ 

J> ^ 

^j-^ajLJ Jy ^ jj Lj 4 -a *4_j_«a_j_Lu:a_ILjI dil— C.J — 4 — 1:^1 (j—jU d \ i>^l A tl _>J| 


d <j j ^^Lj>J 1 ^-uD^l djli ^j-uLL^VI (^J’dLUoJjualU^ 

ij^^l * >H 1 (3 j ■ '‘j iwTribe d\j 1 a)) :^>>» ill 1 )3 ^ ^ j *4-^ 

.Subfamily dJLu-sxiJI 





Lual j^LjO 4_ft_j_!m i- "tl p * a jj 

^jpst-u - (ji (jL^ ^j, ju^£. < _ )LS^ I ^jjLSJLl ifiMtl 

.SUUKiLo ^ J 5 J ■>.^ ^ ^ <0 4-jjJJ^ J '>--Vl f^_yA ^ ^1 . .. 

LaIj-jl^-u-c L_a Cj 1 jLIjjJ 1 jj_jlaJJ ui]^„7t,,.i*Ii a t ... tj^lj 

CjIjL:>.jJI C)\^ (3 i m IjlA 3^-^ iTt CjL^^ 4 ^ a (j-^ iSjJ) ^' 

' ** 


(Uf^! C^) ^ ^ 11 I^CjLc.j-4-:^ 

j. ' 4 ^ (1)^-5 .^1 U> 1 -^ It kH ^ <a 1 Li Monophyletic <^VI ^ > j 

Li!^"i (7i ,0 (—^ Sjlo^j 4-u2uJLl^3uJ i 4 ^j.4.:^I 

5jlj>*^1 <>JLJ> c/'-* 03^ ^ JL3j...<.7j_> i^JLalSJLo 4_xA-xljuaj 1 ^X. Ijj I J^ 

cLC-^-^qj^I <3^ JJ)11 ^ 1 < II -3^ ^ 4j fll 

(j^-ujjljJl 3^j.i3ji.x^"<I! 3V j^^^^ IjLA Laj iiZ 

Cj 1 jjljlI 1 Sjii^ (((jui)) 4_*. cjL^LduJi 






t/i 


O \ ^ JL—L-uJ^ ‘ ^ I <-^*N • :m oLi^lSJl t-^tj-^ 3t_) 5jj_L3i,l Cjl_aL>Jl jl ^jjj U"tl 

3j 71 4 J i,.j, 11! 4 jfl j l,x,^ri!l O J <; '><X 1 3^ JJLC. it-s 1^1 ^LLjc-] CjIjjLjJI 

j-_j_£.)) 3^ lj_l_^ Cljj-3j>. Jl3 3j^lj>Jl I ^ISltioX! ijJlAj tjj-LaJiJI 1 4^ 1 J—oil—ou I 
5 j_aL^ j^j < << rt"! (idjjjt^"!! Cjlj-A^l CLjL)j-taj)) ^^u.) Lo ^1 Juul ((3ij_Jjj 1 jJ I 

J 5^)-ALlaJl i>JLA 3^ ^>:f^ JjLs. 

.j^^kUl JU^ 


3;jj^ 3^ 4_j_3a_ji_Ici 1 CjLljISJI 3^ jL_5e.j_c*i-» L_i0 ^t o 3 ) 


(iia-^ 3^ 3^ uiVIj i ^\ i^Ujjln"! tl CjIjL-uJL^ JlxI JuJ 1 

^ »* %* 

4_LjwL-ill Cljlj..-aJL^ (J^ 3 ^ 0^3 ♦. • ^J-Jt—iiiL 

^^jjJL) 4..xa...4-xxiJ j3j) j * ^ ^ » r a t ^ ^J!Lu ^^ ^ c 1 jjJl>- 4 j^ wjtl 

^jJl jj_Ub uJj-jSLlJl 3^ I jufc 3^bb 1 jL_3 iFounder Species ,j-a^JII 

djjju>J 4^K 5jJl3 ^ ^ ^ 4—1—<—I—i J1 ^j^jJiij 4J 3-S^ 

jIj 3 ^ 3JDJLa 4-3 3d-^dj JUJL^rv J^jj-bj Jaj>> L.dj ' w * ^ ibtl i-^LitJjjVl 

SJUJLJ^I 3^^^ tSjUjLC. 3 W*"^' j-U-C. I—iLsc—uVlj C ilj,S~i 11 jljSbj L^JJLC. 

^-jjJI)) 4_|lc. 3^ 3311 ^1 i<oVI (b<1 dl ?.LjLs 5jl_c.] 3^-^ 3-^^ *"di Sj-ikLbJ 4_<2-a.%_4 
4 (II <a b ^ 3 jj 3^d«-Iu 3^ 4_AJj.bJl i>Jl4j i «JJL I 

.4.^LaJI ^b^ 3^ Lr^ ^ L;r^3 jjjbtl 3^ i—sVf 





duujlj^ aJjuwI 


jIjuLaI ^ Ir Sjuju^ ji^.- 4 -l< iti-j ^jjLjJlJl JijljJLs (jj)| 

i-LajljJLll (jl ^.x^... : L^-A 

Lq (j^-^ 11 gjfcl JL^i ^<uj La tI (2 ;\jLa ( <ij t <✓*> 

Cj iJ) ^ rt 11 L<^i ( a ^Jb Ijiibj 7i L-au£L(JI ^JUJl.:^! ^ 

Cj 1 J^:3e_ 3 JL>.^ t~, i-v. t((j 1 > I t)) 4 jlju 3j jj 1 ^^" 11 JSL 4 JI ^ I 4 JI u^i 

«« «• 

■>»JI ^Jyh l.^ MJ Cj_ajjl Lai^ <_ 7 ^^ <4 j j ? <^**111 CjLc. ^a-:^! LtV 

' «• M 

Jjl . ^CjV^L_lxJL^ CjLu^-JI 1 ^ jJl 4.xaroJ, 1 ^l < 41 . 3 VI JwJkX. *-^0 

^M-a LLaJi lUl^ <^J < ^ 1 i 11 

(^j_ij£L]l cLi-dl^l 4jn ji1 \ < u^.jJ LaLa-> 

CjIj—?c— aJI lLLIj 4 a ">-LjlJ 1 iljVjL-t,u_jJI j^jC. 

» L^J^ JtcTJLI 

^a-t-gj La 3Lg‘i*<J LaJL lC. ^J^LLJLI 4_j>.1jj (_aJL_t-£aJll ^jl ^ j r 

M 

s_ tC. jJLi-uj 4jL*_3e_j ij I ^((Horizontal Classification ^ILaVl rt^a "!!)) j 

w ' 

aL^jjVI uLLaj 4_iijJL>JI tjl ^aL-uJLl ^j-a-S 14-<^^ a i 1.1 

^Lal£ 4 j <^t.~(I.I CjLjISLII ( djiii^“ (j,5^ L^ j- V 

^^L*J1 juusseJj V CjLc.^ a-jae^ ^ j>>“j ^) ^alrclu 

jJlj>«j j t a I a j II L^ (—LT^i (3:* l-^JLu La-j ^ 4.j_a_jJLuaJl! I 

^ #4 

^ji ^1 jJlj ♦ i U ^IjjVl ^.otj tlzVJ * 1 lIJj “..lu a ( AL 4 -U ^j_a 1 ft 1 

^ La j_j_s L>-1 (jj-L-P L^ *4 4 < >s^ ^) 11 ^ljjb/1 ‘ ^ j < < 

(—9^ “< ) A .TTj C : ^LiL^a-S t JL_*a L^l _ Llj ^LAjI ^j3I ^ ajuj c 3^LLi_a 

(j-* j_a-3e_a (j\j ^ L> < ^Jli_>o JLiLLL^ jjLL:>. ^ j "(11 

4JljuJt_> LtJjJ i ix-i ^ (^^^Li_>iJ1 iJjc-tAJi (jl ^4_a-3L C-tilj L^ L:r^^ 

*4 M 

a L^ ( a (_JiJLIij ^jl ^^^SLaa (jr^l Jj—us 1 (_ 5 -Ll 3 J^f^<-g^L! ^Ljlo 


u J) ^!U-=^ 


Cy^ 


. aJu Jl>^ 


LT^ ‘ -ILa-Tt-t-j ^ I i ■ ^ -til ^ ^ ( L (^1 ^^-^4llj ai-Cj ^ L 

4_j>.l^ t L^Ji^ 4 j^j)1^~i U i^JLaj \ ^ 1 ^ 9 \ 4_jL*iuj (j\j 

3-^1-^ ajJL (^l) L)a^^ L »JI aJl lL_ljj1^| ^ ^ l > . L^l (3^ ^ ^ < 11 IjlA 

I ^.jo ^-AJ ^ Sj-TLaJ 1 lILj 3 ^'1—^ (3^ J ^ J '' ^ " 11 (3^ 3-J~( ^ L) ^ 4 a j a >J I j . ^ Lijj-aj 
L-^i ‘(^^1 ‘<0 jj 1-^” ^1-4^ L> ^ jL ufLiil ^3^L^1 o ^J 



9^ I 


(jV ^ _ 4-»K 11 ^lt.4 1 _ SjoJlv ^-jfcLua (3^V1 ^J^ >4^^ 

^jJjij^jJll jJI CT^ JL-^Tlju (jL^ ^L^La 

.4^^L2JI ^/>11 1 ^ ^JjlAj.f ii ^jjjiJI 




Numerical Phenetics^tMi ^mIjaII 

.|^ JLjjL-Stlb i-iJ-liSj ij^jL-flUJl aIS 1 :>*VI ^_y_tlol_j>o L^JLAj 

’ *• 

(jjJ 1^ i eL) L^1 ^ <7 j i < r>*> jJlC. ^1JJ ^ I lT^ I Cj i a 

(^^^ILfcAiJ JL>-Ij t-Ai-t..Li 5jjL5tIlJLi (jI (jjJ-SltAJ t <1.1 ljufc 

CjI—C.J) ^ a JSLiJuJ 1 ^ U ^JlII jJl-^L 3^ j a-U »-l)l.,3 </^!l JuJ «J1 

^ im 

. LuL3ij 3jjL;tL.a «d I 1 < i^'i 

m ^ 

LAj. ■ CjLdLuaJI ^ I 4_a£^^.lail aJ<Jt ^_^1 4 

^ jrt~ Lc^ ^_yJl 1 jjLpe-jj J^j) 1 m.^ 1 j 1 ^j 

Ct-i'v LljL3_<-«aJl oJJt i^j\^ j _Lj-^a-lJI ^Jl^ jJLaJl_>.l ^>L(,^ 4 <. h't i,trx II 

^JLuoLim j 11 L 7 ^^ 4.,j 3 J ?<.r^‘‘< 1 l ^JSLj-^il <4 J tf j ( </'l" II 4-i_4J^S/l 

Jl^L/} iiJjj ‘- a 1 <>> 4 <L_3uJLuaItiJ L<^Li-ul 1.1 V~M La jLlljvV oLLi^I aJ<Jt 
. JuJl I ^“Ij 1 < 1 ^ ^JLCJ 4^^1alJl ^^^LtXl L^LiLl »(JLa 

c-LLuaJLl jJjLuua OJ^ LT^ LfcJux^ 4_j^jL^I »J-)1.3 i/^ll C^L Laj 

1 Ju^ JL^j i^^^jJLlLj ^ - 4-LL.u^ - 1-4^^ ^JjJI 4_3ji^^Jiaj1 aJi^ 

4 t 1 jJI ^ 4.jJu_^l CjLLuaJl JLjJjlII ^jl JL*j j-^\ 4_:^jJU Lj-ljjlII 

cZjI jl a r. '^j -»11 j“lj Lj» (^jjJlII (_3^LL>-VI 

jJu 4--J <3 *< 11 oljij^l^ll I a 1 1 ,- 4 . 1 j i4_jjljjJl 4 < .1. 1 <^11 jj.c. Cy'^ ^"<11 
^JljlII 4_4juIjJiJI 4_3.£p£D c^j) j c. ^ ^_y-cuL^ 1 Ljji-t 3 a ^ 1 <^Ij iLaLa-i 

.3jjlbL^1 oL^juail 



Cladification^^^j^Ut 

I 3 < <<^U 4JjL-i_!L-<^l j^_LV1 ^ ^ j “ 11 g^ <1,1 ^>4^^ 

^ ^0 * r^Lc. ^3 4 »L.<JLlj^IjL t-»-l 1 Ltlft JL^laj J-Aj <j j 1 jJI aUaIIL 

aL-ujL ^ a < «i*< < n 1-4^1 ^J*"^^ Willi Henning ^.LL^ ^ij4)) 

(_yic. 4^Llaj ‘‘^4^ ^ ^ ^ J *' ^LlaJj Jlc.1j^ 




^^juJI 6uuil:6kal5loJI dJ^jtuI 


tiLti/ V <*11U cjLfi-uaJl jL<i<^“< 3Vi j-A (Jj^i j I (iL4-tji ^j^LutiA 

ji^ij '^J 4-^j)<) .^tI JuJl^JIJ L^LujI _ L^LaILiILI jJLua^ 

^ p >- f- 

jjuj^JJLl ^jjLILj 4-^LiLjji IJljJ ^Lc,j-A-at-A cJlILjj ^j1 : 

^JIjlj^ e^jJl i-d^" mJLI 1.^ fll«<1 .<lLo cjjjl_>»j ^IjjVI 

4-101,4.ii.Lj L-kiLIu ((^cJJjb)) 4oi^^^JLL) ^^jJI oLfl ^ ...4Jjj>. 

4jLot<f 1 4.^^^ ^1 i~<r.t ^1 0^ ClsdCS ^^Jo_iJl S^j^Ju .iJL^ L^ 

^LloJJl i^\ _ IjLAj^ 

. ^c-oaJLuallJ ^^^jjIjlII 

4^L illti ^0^36^ ^A-U-flJ ^ i rtJ V < ^ jJl ^a.1<!i ^_yj9j 

(jyja JLs-jj Jj tApomorphy J^\j jJul^ ^ 4_iijJLl cjI a ,^\\ 

CjLa-juoJI •(JILa 4 j r j-lJI 4 ..aJjlo^JLI 4jL< u*iJi 4:^jl ^2>^1 a-a jl I'x^V1 

Jyj M.ll djLLuaJlj iPlasiomorphy 4.aJlit^ ^>0 3jJu:tlll 4 ^jJLMI 

^A-<-ul 3j_(^Ll^l L?*^ Sister-Taxa ^bjl^lJLl ^ j j*<>%"11 cjLcj) A..^lt 

Lu,L«l 3 ,a V;U 4^jJiA 11 oLa-i-oJl ^-jl^JLll ajjt^ ...(Autapomorphy 

jLtiul 4 .^LiJo1 ^aII^< tI ^Inti 4jL«uilJ1 4 jk^j 

** •* ' ^ 

^>11 ^1)) :4_j_1_^ _3 j j! *(1993: 18) ((Dupre 4^jj)> 


uj (J-^ L^jj—tj ^j-A—ua3 l3j ^1 1 "y .jL.:^i^ j^-aILju V ^\5—i ^ “i 

.((4j^^ ^j^A^ 

(jlj-L*J1 Caoo LkLlljLij (jy^l) 4-^jl_i-aJI ^JljlII 4_3j^-LaJl (jr^J 

(^.IvJl ^1 tn 1 LiJj, 1 (li 1 (jl-^ *(3^^—«I<1 ,j-A L.<*iJI 

t-XO^I JLJJLoo i _I t I (I (JjL ^ o\j^ 1 < v ^ jK q\ (llAj 


* * 

^ lil^ * 


** • 


Lui^ (-_d^jJLuo-ILl L-S (iJUj ...4—coL-^l dil^l I 1 c %3 ^ L_*-u_a 

luaHJI CjL c.j-A-^Jll CJ^ 5j_xoV1 5jl>.^ ^1 r. 

%* ' 

^il^lJ 1 ^li 1 (jI (^_y^ I ^_^JlC .^ I L^-a 11^ d i (1 tin (. 3 <II UJj 
(^j>ujljLl,i ^Lpl ^^ J i^itl jljL*_o 3^^-juoVI 3jl>.jJ 

4_C.^-^A-~3C—A i^i LjaLa-) 1 ll V A Iji ^Jl- 2-} ((^-} if A)) ^1 Vj 

3jJ-jae-rJli (J-^ (-* < A tA1 l3l Vi oj _i-oVi 3 jl_j_>>^ j-x-Uju V 4. \ a i'l <<n3 

la iJVlj * Founder (stem) Species ^j.ix^j-Ii ^j—iJi 

^ ^ J j * «^11 CjL^J). ayJ^ aA i L-aLa-} (—A.11 ^ A JuJLokJ Djj-AJ 




Ml (j^‘ ^ <>JUfc “(t (^ ^ ) ((Aschlock ((t^^LjL,!)) 

(^juiSJlli L^j)^ <1 < ?.lj_Ljj 5 jljv.j)) Holophyly 

<_jji_i-oVl (jLS^ L^ IjIj «^_IjLA)) <>^Jl>- (^jJI ^jLjuaJl t ^ ^j ^ ^^ * 

LJIx^O^ 4 Jrt J r H 1^\ J^n 4 J ^ J / < ^ “t 11 ;>JlA 

.aIjiJI ^Llx^l^u,! 1 jLLaVl (3^ ..Juj^o 

JLJtJ ^ (jJjLJtXl^ JUJLj>J jULL 4 j ^<<^**(11 4_C.1 (jV 1 j-laJj 

o' ‘-r^i iT4.XOn (^ JL-jJL^-IliI ^ 11 4-_ijLc I UL l-jaLc-) S^^-Lsi-jua 
AJI :^' A i~ 4-_4 l_a-t-fil 5 jljJl^^I 3jl^jJI 

1 — il^ g j.ll 4_jJLi_c. ^ ir j (jl c-<-LduL(JL 1 ^ clh^J ... Cladon 

( 1 ^.£. Sjl^ 1 4j I 3 JL>-^ 1 ^_yA Lrt~ <^1.0 1JU Jl>> ' ^ i -< I I ((^ 1(t 

Classification ^^juJLSJlJl ^1 LUlLa) Cladification j-a 1 

.^Class 

JJ-4^ C*lx ^ < q. ^ I Cj^kjJLji—jJI <>jub 

Cladistic Analysis 4 j C>SLcj Jj ^ cijL5^L_*JI 

f^jz. (, 1! IjL-^ c.. «.>LOq j-Aj ^Phylogenetic Analysis J1 






^1 


Ijlj^ 1 ^ - -- a j /I 

: 1 ^ I 4j i OjJ 

^ «Aj Jlj>.I^ 1 (jl 4^j)U'it \ ^ ^ ^ 


Cj1-Cj).,o_?kJII a () 1 <i 4jjL.4-ILa CjLcji/ ft.?e-<Q 

. a /11" ^ a jjj 

i^y^j-jLisiS dslli 4_j_<2_jJLuaj 4^A :?e_/<s c ^L^ll _ T 

ojI^juJIj jj^tla.11 L_a!yLL^f Paraphyletic taxon 4 >ujJol 2 La 

' ^ a j ^ j ' ‘ajL>>j^ L^Lo^Ji A 4-^j_4j>JL' ^ ^ ^ * IjLib^ ^jfjn 

.^i-l^JJI Ijiib ^ It ! 11 V 

4^1jJlXl OjIx.j^, <;, ->JL I 4^ 1^ x-tJL I ^UaJJl IjLii 4 j t 41^ ^ 

^JX. i L>3 CjUi^-4J^1 aJu^ (ji J1jl.uj>- 1 ^ ...^ t a-j-^i-LLualiJ 1 4_u^t 

(^^3 IjlA ^c-ualLij J <<<^“<11 lj-^ L^jLifcJj 4 ^j_ILJiJLI CjI. «i i^ll 

^ CjLc.j^ ^ y-a 1 ^ 1.1 n > 4^jJ,l ^jyJ^ 1 ^ ((^JljlA)) ^LlsiJ jl^ 11 ^Ljv 

ajj^L-^^fti CliV^jrtjiJI 4J Cjjusjju Lo t )t 




III ^ 9 ^uJI : 6 k;^toJI ftJjuuul 


Ju J—>i‘i ^ Cl I »Vl 4_rc_j-ulj * ((^ tiA)) ^ « 1 ^, ~u V _ 1 

<^Lu ( 2 >::JL!Ji 1 u!l Cj1x.j..4^:^I 

jl j tlLj tj^4£j)|jJli1 CjLc.j_^»:^I jJj_j_:^I j-x^ *11^ 

.e_3M^!t>.Vl '3-^J 4 I ((^JlLA)) oJuLi (^jJI JLj^^l 

^ (4-t^L^ CjI rt 1^ Cjlj 4^^^..4.^9e^ 3 juJL>> 4_uj^ ^IjLjui IJu-a 

I A jJli jj-A ^L_ul * < (J-*—3 1—C— L$ J—* ' ^ LT^l ^ Luoj_jJl 

L)-* ^ J-^ ^ a I i( ua.. ~i 11 C -t^, " < 3*1 ^1 

.cIljLa^l«Jll ^j<^LdJLI 

jLul^ Apomorphic jl>.I^ j ^ ^ a 11 cjI <i <^H .A 

e_3^^jiIiJl ^LlaaJl Ijl^ ^LilLiVl 4_>.jl ^ fl j < Juj,Pc3J 

(JjLJcjj 4^ 4_^L^ CjLijuaJl 3 I t I ^l.lm^ t ^ J *** '~‘~J ^lj-j'^1 

4^1 4j:^L>J 1 j:^JutJiJ c-SJL^Jl IjlA i1 (jj-Lc. 5^ <^1^4 4 jJuI^ 

Cjlj ^lj_>VI 41 (41 \ t u 1 ^i.! f r ~ M ^jijj;_ 3 *JI CjLji^>_j _(ji_t,l 

Lj^L^JLo)) 4iii^ ^ 1 ill IjlA CjLo^ 3 a ^1 ^ <A “ij IjlSLffcj ... M>ru.lI 

.It I Lai t^» AJuu ((<—^J^Ctil 

4^1^:111 sister groups ^IjJUl e->lx.^.j^l 4 j ^1 JLLc.! _ V 
L_3^Li^Vi LrV Lu-trw LLaijljj l.^,i.xj ^jf (_;,-Lc- . 4_i.<ijjJu-iaj 

♦ r4a4aji j^nil JuJl^o ((^tULA)) I a1 1 4 

«^JulA)) (_^jLll Claditication ~ 11 ol 

4.) aI^HIVI '- JJ 4 3 4_i !I JL^ ^i <^~lII i U 4 1T Ijl^j LujLuiI 

jIjuljoI . 4_4_ujL::tILfl 4jJLla-ua^ 4j 3ji CjIju>-j ^IjQjI ^I ^>L^Jua 

4_<2_i-!3 (__yic. jLualLS^l ( 47j j <^"11 4 _aj1 4 jL^ ,>^^1 

VI V (^jdl (, 47 j i >.^"11 jLjJLdoJ^ 1 ^ "m 0 ^T t~<ti > I a _ 3jl>>Ij 

' «« «* 

t”d ^ <x-x H ^ULJtjVxM\ 1^1 

1 i t i ^ISLo 4llljo- ((^ i i A)) ^1 In > <-_)^^ajtJl oJulb^ 

CjLaj^,l t 11 jJLjua- 4 ^ 5JljLU1 4j1xxiJ V Ijl^ ^^^jijIjJl 

l-9V\ "t "wVI L)i—^ ^ j • * * L-^ wV—tTu-tJ JjJl ^1 ^Vl I j^j£. 

I ^ i a o'—^ Lh® (3i J ^ "dI (JLrfc^j l^1ji_aVI (jyh (QUsl In iJI 



U^oJqjuJI 




j—^JlII (J—AI t ^ ^ < h l**i VI I_ a lj__iit^ Cjjji-j" C Vt i>j_A to 1 

^ ^ ^ ^ ^jjLijljLil jLlLiej :4_J A j * < ^ " 11 ^ _!aJL1I oIL-A _o 

4__4^L3j 4-_i_*^lj jl P - -^ ^Lj L^j_L:v! l 5>-^ Lr—^ 

. <L>*L>Ji Jll£. l^Jt-ILt-o 1 j oL^^IjlLI tlujlj ^Llij (j?—^ 


(—jLjJlII ^ j,.,> ^ j t t <» ~<j ^ ^ j ~ ^t <^ulSD^-^^^ 

CiLoj-i »..t.l Lx-k L^Ltaj j-oJLjiJ ^ L>-^J i4_i«>.^'L<xaJl CjL^j u tt <o 

Ji rJ 1 I I. I «^-ljjk)) ^Uiu L^-Jj j. J?. xAj S^-l-O ^JLJbJ tL^jl.,*,~ rulj 

^ L>^ _o iiLotj 4_LIL o L<ij tCladification 


, A < Al I «tt <J1>1 a 1^ 

4j| a."!I ^Lla_> 3jLa~ <.i<Vi J i-iJLLAj 

o cfJji t—Ml 1.1 ct^ _<)_lt—£.1 ^4.£L%_] jL-ajV! 


JuJL 


5^^-jx£Lll 4 j>>jJl]I ^jyl\ 4^j)IcGll S^^jae-tiJa ifiLjjaxju-<aIlJ 1 oljL>.^l 

jLj_*j ^ (jl ^‘^ idendrogram 

(J-LjJ_c*iJ 03^ ul La"*-^^ I -A ^ 4 JLJU ^ L.7i ~ AH a ^Liij L^ 

ajLilb <4 ■ t-tl I <>^ <Vl .xg*> 11 ^ a j j f I ✓A i_t 1 CjIjl_>>^I 

•* ’ 

^xjl5> (^LjJLjj 4 * 41 ! 1 (^IjJJ s-xiaiej (_y^^ oVjL>iJll 

Mk 4 * *«, M 4 a 

Ijj) <xa oL<»jJl*J,1 ( 3 ^ C^-Sb-df ( 3 ^ ^ 1_<» cL^l ,^iitl 4_JLi—uax>Jl ^_yf> 

3^—t-jfc-tx I a j / 1 ^11 <ZjL_^ a j ^ 3 ^ 

_pi 3 ^^ aJSLAIl aXib ^ic t J« "t!j .thamnogram dL "<!l ai da 

:^Ldl o 1 jL 1 ;V 1 

(Juft ^ i L-^pJLo 4i7< ^ i i'll I Lpj-i-o! juu a_ppLjLa ULil CjIjl:>>jJI \ 

*4 

a-cj *(^a_paj^-,jiJI 31 jljjJI) tCestoda Ijj|.,'!L<<l,.j oJI a-x.^,. a. jc a 

Juu t(Flukes ^Lipl jf a^^jpl 3ljujJl) ^Trematoda IjpLupdl 

.Turbellaria 

3 Q LixsuuiieJ (J^Vl (JXIj Juu a ^i^ ^~‘dl oLauxxJI ol j CjljLvpl ^ 

.(^Iju p^V 

^■14 )i.L.m 1 ^Llixj 31 (JjLuij V <aj^__a cul, I i,ui »ilajd 3 ^ ^ 

• L^x 1^3^-*^^3^}^/^ d a_u^ 3^^..4_) 3 ^ 3 ^ 4 3' ^a) 







^1 ^3*il 11 6uwilj^ :6te^loJI dJjLuil 




f.\ ^ i-uLi ^ J ^ J''~ ^^ CjI Jljv^I Lt^ OJ) J ^ J 


* * •« 

^ ^ < 



. i ^ < <ijl^ 4_ftj i ^ ^ ^ jL>>j-A ^^Jla oI j 4 —lLuV J^^LiJLj 1 ^ 

f- . ^ 

Coleo JjVI Ml jja t^Coleoptera IjJbj jK] 

cj?-^ ^Q-<-o'VI Ijl_a jJjlj cLUj-jj i3_5t_L:^l Ptera _liJlj c,<l-b<3 

4 JI 4*“ ( mI ^c-juaj 4_5eJL>.Vl CjLjJlo-^ Cj 1^ <^i >JI 

1 JlA (J-*-Sj i4_iJ^l <?JlA (J^ L?V d ^ I jl I^ra- "i , ..i ^7t ~r- \ 

(^i-^ CjI j-<a^) U'J ^ Tl <,Ul)<ij jJliXl 

- a ^ 1 A, ttl cjLuISUI^ cIjLiJJIj cJ^ ^^ ^ cJiJCij 

e-tllL^ a ^ 1 ^j!j jl Ml A 4 j j M .r> i! I cjVLu^VI ^ i ft a^Lt-u-o^ I ju^Vl^ 

. ^ ^Ao ^[c. Code of Zoological Nomenclature 4 -a>a-cuI]I 5j>jLi) 

^ 1 ^ ~ jU r_j 4 _j_<jJl*JI f.\ <a I fiVl CjLp ^j^Lj 5 j_aj^! oJJt, 1—3 Jub ^jl)) :4 1^*1 Laj 

^jlj-LJV jl CjL^ ^ a 1 «tl ^«-i-uVl L-aJLIIj^ ,((^Q_l^ 1 (J^ V ^"itlj ^jl—A-JUD 

J 4 :Lo^ .(generic eptithet genus (j.u.l':^.!l *U>^ 

^ <> -‘■*‘a^) Ijla ^I ^-a-Tl-I 11 species ( 3 -*!aJlj tj. j 

4 _L 4 ..«.a..lll ^ (>5 All! ol j 4_cL}_i-aJ1 <?jubj i4jjLc (specific epithet 

4 («)) L^-SLjUsI^ 4_U-UJ ) Linnaean binomial nomenclature ^<-i-iil i^jlf- 
L^l ^c^Ltcj ^a jyjtN tl 3jL>-jj>a 4jtJ 4 j ^L^-ujVI OJ) J‘Jl^j 

~O^ '^j-1' j[ji^ftl Juu La 4 jl! cIjjL^ 

L ^ i^jtl ^ Vl ^juJu i4jlju LLul^o Loi^ ^t Jl^CIIj 

5^^ o i n iji "} ^\ LjoJ iC AJlCt Lo 4-j 4 —bL>J! ^1 i ^1 VI 

4JlC. cLjLjQ^^Jjla 0 ^ 1 L^ (J^ a\\•“ < i.VI 1 'jl^ ^-^ij * (^ I “1 r 1 j 

^ 1 ^' 6^ ..r u .ill J^i J:* ^ n i^j ^jl JiLa 

, djl <J« 11 <j-A J-±^ ^Ac. ^_^-iau5e-aj ^Lxaj LAjjJlSj Cjlj^^Lird Cu^jJl 

4 ( j t tl» ^a_tdul ^1 .v^Vl a_3_>LLii,l 4_Lj_*JI 3 ^ 

4 Lj.fcJI ojjt L^la c.» <_ylll «.n t((type specimen 

4" I A a! )-^V1 ‘Type locality 4 i >3j) a< II 4 3 UUI «<.1j 


ipolytypic specimen ^jLaJJl 5 jju»J 11I ^Ijj^Ll 4 * <udL 
' subspecies CjLij^JJI 4_pj-ja L^JUUOJ <_-u:^^ILu-uJ 3jt>^ L^UjX, 





Jji ‘^yp^ species ^<4-^1 Cf^ _« ch® ^ ^ ^i-* Ji^ 

IjLA ^-o L j ‘type genus ^j. iaJL^I i ^c-<-ol 4Ju_»_^ 4l_j_-ua_3 

• j^(t ( ^w) 1 ^cul (2,^ 4jLi.XO^JI ^ li o l 4^1_|_L0 t— < ^t.U. l ,*.tJ. 


4_il^ JL^UaXI L^L<>,.i ii\ ^JLdl ^ r ul ^Jju Ju^j 

CjJljvj (jjjLv jLais _ lJijjLuxLII BLmi s ^1-Aj _ (.iUj idjLc. 

. L^Lc, ^tj-jua) ‘LLa J1 jJl_>.| ^IJL_5e.j_i_uI j <^1 o <>i^I ^Jl^I Jl^ (JLiljjj—^ 

4 jJLo-r (jIVj _ 4 *i,x,Aj. ,uJ - juj—iu ^Jl^I ^4-t-uVI Bjj-JtJlj 

iCjVL>Jl oJuii J->JIj 4 ij aK II JajIjju^M CLiju^^ iCjLo^JjlJL! 3jLjCu-uI 

^1 4 lm'^\ ((4-a< 3)) 1 jL-oftj j. ,1^ ?f.l> ^1 : ^LlLa tiiJj 

. L^J-i 4JLu-aAl 1 jIlujla ijyljC- 


•t 


• 4 


IAUUI 

p * ^ ^ ^ orgiinisms dji a t^9 lH ci^j ^ ,.<i.^^, ^i hLlJI t. <i ^i < ^ ^ro- 

^c-ju2uij V (jl idjLjLjLJIj CjLjl^-jj>Jl : Lo-A Lc4l 4 !iJIj V 

jla^L^) u-^ "^^-A 

t~i ^ C 4„(^‘v.LaJI CjL-uIjJJI iCjL^I 4^11.4^43 L^LoIj (3^%Jj ^II^ '^4 S ^a. t 

. (^/GJ-dlLi-u^ La-^jt-ua^ 5j^j^jua 

OJ-jv <—>1 j />> t“ > al i 1 ^ (jA^ 

^^Lt-u ^ ^ ^ *^^^5 L)^^.-u^LjJI u^Ltuu^l ^ djL^j^'Li 

djLo^tjJLlj 5ljj L^ c< 4njJ LaLj^L>^ ^j! 4l^dJ djLulSJI 

((Monera Jl ig Luj 4-^j)a ^ <a c^jl-judj 1 

' ** 

cjLLjL^ jyi Lg 4j-a La ^ V <_p-^ ^Prokaryotes 31^1 eijLLIju 

.((Eukaryotes cjLtiLa*-» 

(jja SwAJIj ^ ^^4_Lc4/ y , A (jA^ St-Luj Jua^ 

I (j^TtSLl a-A (jVi ^tM a El ^1 ^ 


^Eubacteria 4 >3> S^J! L>>_uSLJlo Archaeobacteria ^>jVI ai a^jiiJl L>>j3LJI 

1 isr ^ 

diJiX>Jl ^^jJl s^\ ^J^ 3^3 *U3i^ dJl — 4jj)jl i!l (4^ j 

4-rtj AJ oi i j t 'V ^jSLjj ^^jjJLII -4-^1 ^>4 -d ribosomes lljLqjjj-ijjJI (**) 

* 4 .jtI ,yr, i ^ 



90 99 99 ^ 

^^juJI 6uuul :6k;}AloJI ftil I ml 


tjii'—iiu_i LjojlLc. (^jjiJl 4_i— cjLuISLJI jj ^ Suiju ui^jL^ 4JL<-k jli ) ,A 

tcLuiJLJ I III 1 or j^_t_4-I(J 4^.L^1 Bt.\jt.^j CjLuL^ 

organelles <>>r -kLj S^jL^ cr^ 

m 

*juL^I jj 4 <A:u 4 In f Cjjjlaj t^JL^ La ^jyic, dJuk^ t4^^^jIL<a 

.^.claL-j ua__*JI oJLjfe I ^ Lt*^^ 4 fljfj-LaJI 1—4^ >4 jL AL.1I ^jJLII 

L^ CjLu^ 4_i_iLl^I^ 4^1_l.>iJI 4^^LjlI1 3L_uuJ 4 j j a..>J I LdJl! I j 

cZjLj_S_»_5.j>. t ^ 1 L^l ijr^3 ♦ 6 T ^ cJ^3^ 4^tL><H 5i^ 

«* 

Cr^l iSj^^ 4ji_tia_J CjLuI Jl> (_ljL>. ^_yJ] 4 _jJL>J1 

"\V * jlLo^ 1 j I (.iL) <Jlujlj>. L^L-^I 5jLjjLtJl uLiLxjI^LII cjl_Juj 

^^jLo 

Lj jjLj j^jj I tnA,Lu. rdIj h_ 3^^-L3 5_Lil cZjIj rtj rt.>. Cirtj < 

4 j ^ 4-C.J) 4 ^ <a LjLjJl^ 4 ^1 -LJ 1 JL.i->- j 

p ‘ ■■ ^11 I -LA (-£j I ju 11 jL—t—Laj) ^ -< 2 . lO ^Protista 1 < < (I iJl^ 

(_yj] < CjLJjL-^ jJx— iIuJ 4 j (>> • "t,I CjLjjlSUl 4_aj) In ?^ (j_43 j-_j_jlSUI 

i^PrOtOZOa 4 _l1j^1 CjLj 1 j) j nij 1—1 ^ <a « nl L^a *-^Ll^_i.j>iJl 

n- In djLa^LjJl 1 ^ CjLLjJJI Cr^ lO~^1 vIjLJjL^j 

^LuJj^^-jJI L^JLa^ LjJLLx-i CjLlaj i <J1 jn t _ 4_il:>Jl 5jL_}_>*^ 

(_£JLLa i^fungi j-LadJl 4 _jJLj 4_c.^-a— se-AJ 

4_jjLjJl^ j nnJl ^ ^ Mobility 4_^^^_>J1 ^1 c. 3jJl^I 

^ i1 4jj_jLia_C. j ^ (j-^ ^IjLJtil cLlj 


Oyjj (j±)^ J (^LL^I 3_t_}^) chlorophyll J^jj^KJi 

aL^-TuVI (jl^ L(-4->ij^^^—JI 4 SJL 4 -A I ^ ^"1 jn-^jL\ fl tij LL£^ La 

IjlA jjf j j ^ _ >A\ 11 ^JIjLjs- ^1 uLLIL « 1_6—ri^l ^-LL_SJ1 

uLUj 1 j 4iuJLJ>JI i-lJ^j:t_Jl ^ji.nau ^JoiaAj ^L^ JL^ 

jLa.^Vi r.jn>T .(((Cavalier Smith ..> 4 JL 3 K)) Lklj^f 

^_LajLJ^ .4 j (Lx-Vl 4.iAj»__<s -^ 3-^3 (J-^ - L^La-ikl JCjlj _ <<n-->Ji 

. 5 jj-aJL 1 4 _ljj^.j:^ 1 LuajLJ 1 


^ <t-<-ij-j j Luajl CjIjLJI ^ 1 >d-^ 44_iJLflIljVt ^ ^ U 

.(^^1) *,,Tropism 



I 


^ - 6j>^ UK^' d^yi ^3 

n j ^■:^.*<ll jL-uajij CjU-ut-oilL!I jLua^l ^JjU>J! (JJj 1-^*3 t LL^joTi 1 (jj-A 

*• 

Lo uLUmi ^j -0 ^jLc. ^1 ^j_4i,j>Ji.l ojlA < it rtl 

4_i_ti^^ ^1 m I JL^ i t " ' “~_3J ‘ ^ ^ J J * ‘ ^ I 

jjLc i^_yi^ ! 1 p^^ jlII <r>V**(U 4—u.^t!lj (J^Vl (jy^ 

t ^ ■ “ ' ^ l,j j HI rt'i 11 ^m ljub (j -43 i4_Ln.jJu,<:^!iJI c 1 )Ijlj >>^1 

:^_^ljJi j.;&Jii 4,j CjLuISJI l^ <I 

ri^l »4 ^cxlajj Empire Prokaryota (Monera) tijl^ljb 4 jj^I■ 

.Kingdom Archaeobacteria 4-cjJLajl 4^11^ 

. Kingdom Eubacteria 4-uLi2-->Ji L> wu^LJI a£1aj9 

f ^ 1 

A ^dlIL<Mi . i II ^colajj * Empire Eukaryota (j^dl CjL.^j^jw ■ 

.Kingdom Arehezoa 4 ^jl1II 

.Kingdom Protozoa cjljl^^pJl 

.^Kingdom Chromista ^Lu-oVl bbljb 4^LU^ 

✓ 

.Kingdom Metaphyta (Plants) oLjutJl 4£1U^ 

.Kinngdom Fungi jUnll 4 ^ 1 L^ 

•M -y y- 

, Kingdom Metzoa CjLjlaJI 4 ^L 1 ^ 



4 aK JL^ju-^L Ijojvl 4 ji41>n ^IjjJI t~i <r>^! Kingdom K1 ^ ^) 

. i^I*q VjU 

y"J L^Li^'l—>- CjLlj.^^ iJjJ t. ., ■■ ^ ^ Ti^ ^Alg^C c^L^t^L^l j 

• * ♦ . 4-LiiH J g. 1^ \ I Cj-dLstJoJI 







Qji 4—L->J1 CjLijlSlII ^^jja (J^ lJlILjj 

j. j 5vJ1 jIj— sVl 1^1 'V j) (jAj^Lq 

*4 

6-^ L^Lt-^ (J^ 

jJj^^ '^l ^ 4 j) 5jLx. c_u_iju_3e_s {^^JlII 

>A IIlAj 

1—dJLlLA ^1 ^IjJ^ (II ■i.'^l^ 

O^ Jl^^ ^ jJ ‘ Lj— tdujjv V j3lSLlIl L^ 

^1 ^J-^ tail dJLA ‘ ^ . J_>-1^ 3 V| 

Jj-fl ^J^\ 1 <1 -^ Cr^! 

JJLC. t 1 <>>"'<j cLjI^jlII oJl^ jl^^^LJJ ijJjaL^ JuJUV 

jjlSCci! SjLZulI,! 4-S^PiaJI dJLAj < jlj-sVl 

oLJjVl ^ j-^ (^ J '^0 

i. t% Cu (_>^aju jJj 

h% 

>.| jLLa-LiijVl 4_3 L-u3^1jj 

4Budding ^ccj-pJl ^_yrvjlJ3^UI j3l*v''<LI 

' ««• 

>-A*-^ jjLH (>* ^ 0^ ijT^ 

,jja 1 JlAj 41 JjJl:k ljj-3 ^tjjuaJ ^1 ^1 ^ a~i i n a 


Jj<s1j-JlII frIjJlJI 1 jl 4 ^jj» 

^ J ^ II L^ ^ 3^ 1 U« 41^ 1^ 

(JL^ ^ ^Lc. 4 j 


L. 







JUJL^Jl ^ ]\ ^ t,n CJ^ ^\^\ iuj ^ji^jMJi jjIs:iii 

^L-L)^ £> ^ a. j <Lse_<^l i^jji d A~ , „ A L^l ■ 4 > i4-^Ju 

(_y^jljjj^l ^L^Jlil ^j-d LusL^ ijiLlik (3^J j' CjjI^ ^1 <^1 aVl 

2l^jj^ t>® Jj-<iil LAL tParthenogenesis ^jjuJI yb 

4_uJa-^l <LJAil jjiijJ _ I JuJL>o A^jJ^l _ ^LAa^l ^_y^ cLua-uo-SeZja ^^\ 

Cy^ >^i-i-^ ^J^ (Jj j_fcil ^1-^lj ‘ -ij-^ isr^l ^ ! OJ-^ 

w» 

CjLj^AuAI C—ll^iIaTV. ^(.gJL^JI ^^I^LTJI X_A U_>jLI! 1IL) iCjLjjlAd^L11 

.Planktonic Crustacea 

(^jlII ^<.uJl>JI ^^L^lII ^Jb jlj1_4-uJI <■ ,<Vi A 1 1 diLljLSLII Col 

j^jJI ‘Cr^^J (ji^^jLi.ll ^Cjj dJLSjJLl CjLjLoaJI (j-d jj-4JuajJ 

a—^Lstlul LjI^^-jo ^ ill 4_flj^)-LaJI aJ —Aj _ ^ ,1;^ 1 <LjL_tj ^c-j ^_yjL>Vlj 

jjISJlI! (_yic, LoA _ ajj C:r^ jjISuJI 1 ^rtS-rfcj V 

CLjI Ijjjlc ^L>oLiJI 4jjjJi o^} a-iJCjuLuJI 3^La£Lll c<j ~v ^ / .< <^tl 

oj-^ ^1^1 Sjjla 

4 i^i ^ duJI^ Lo^ I ^^ISLlII « )) 4-ljuI^j (J^-^ Ly^3 

a^Auau^V ^0.^a^^C>i 11 LijrvjJj-j_JL j (^/djLj-tiuJLI c^jjl 

^LSjlII lib^ <«»a i C. ^3 ill o^—^ oLj ‘t_y-AL^I 

«A 9* 

genetic <j ^11 ^jjLj—JI (jyl^ cr^ ^ ^ 3jLjj ^^ ^ ^ ^it 

lyji ^\j-^\ o'i, 4 i ulSUll U^ i« variability 

.^jjili o^'o^^'-^ aALoJl 31 (^4_t.ulSLl.l i^ju^ jl>.Ij 

IjCe-TI a.^C^nJI o 1^ 1' u^ (^Lojiil L^ ^ChiLu/Ij^ 

a-jAjiJI cillj ta V <0 aAi^ ^j-o jujl:^ auaj^.^! 

*« •• •% 

^Jl£ CkVjl cIjIJu i^J:>.lj_jO A^Ij l_LJ^Ai L^ 1 Ti i nijJ ^«-<.<i.33 o^Aj 

^j-LL>J| d a d-tduljjJl 3ji^ CjjI^ 1 i )AY* ^Ic. dj^o Tu ,tiI^ o'^y' 

taJ^jSLi a-^ALt-ul ^ i m ill jjl 3J! a^Q tdj o^'-^ ^LAaI aAi.o^^ 

cJlAIl^I 1 waA^I d^Us 11^ a_i^!j.jo a-LjuljjJl a_tjl!iJl aJLv^l cjI ju^ 

a^l or, j, <t!i o^j idjL^lj ajJL>- LojI (^jLdis i^l a i>>j> 

M M M M 

Luajl jJt o^o-LJv ‘L^J-i^' ^Lt-gJl I Jlj>.| ^Jb L^Li-taAi 

*• 

a «^jjll >i md>1 ajl^r aJL^'O-^' llUj cjLi.uljjJI i3jL>.i^ a_LLv 

' ^ 


J-Vp ^jS ^juiD :<V.|Q j 5JI ft>l I iwl 


iLJI j. j t4 I 

Jt ^ IjlSLa^ cl f 1 

^“il^.jJLl cLijl 4JL>-^1 

CjLjI£Lo 1 doo. Ml tl! ^J^.T <i n a «LjJI_jJ1 CjIjuj 

14 <? 1 ^11 ^_yi3 ^^/vIpJl cLua-c.! 4 -juLjljo 

c 

L«_>| «ciJ^jixdu)) j_j_j_jLjjj iCj^L_c.L^ 1 

((tLa-Lj>ii.I)) ^ < iCjLLj_>Jl * rt i cjj^^ 5 1/^^ a 

•4 ^ ^ 

^tJUb cZjL^muI^^ ^^' I . xl I ^ I ^ ^ ^ ^ JLI I ^1 '^ ] i 

*a ** •# 

. 4j flj^tl 4.r< < a I (j£l SjHall 

_ OI 

4_ajjJ:aj (^jXivIl ‘ j t L*-fl cIjLm 1^ 

. I ii*SjjVI ^_y^jLc, (j-u cjjLjacIiJl tiJUj 1^ j‘a ((4_uj^jLk)> 

I 4_3 ((4. ^ 5 j < 11^ I I)) (JjL>iJ I 1 (jr 

4_j_Lj_C. 4 j rt..jSJ 1 CjLj-uIjJ ^^Ljj CjjL^J . Ijj * ** J JlJJu:>iJi 

L)lj i4^jiaIlJI L-ljvjJj) j.Jl ^^1 CjjI CjLi^LfcjVl tjJljOl 

’ W ^ •* M 

4jtf *^3^1 ^LqjC.^1 qjA i^jjc ^^-^1 t-Lftj VI 4^ 4-j.^i^,2L>JI CjLxmI^JlII 1 Jlu ^ 

\ 4 1 f i>t A 4, ti Ic*^ ^ 4i:>> ^ JjLJ VI / JiL) V c-dLJuIi£^Vl /')! .«. [jO^ «4 (rt"i 11 


i4c 

_ cLi-^Vl CjLa-lx( j^l - 4--uj^^l 1I cuLjJLc-tJI ^a7iJ 

til 

4 jl Cj^ j^LIIlII 1 ^ ^oIj ^ i^jLioim CjLulSUi (j\j 4j\ ctjTJ I 

1 ^l^j) ^flj>»jJI CjL^JLIJI 4^:^! 4 (J^lj ^jj_<iJl LAi>“ 

cJiJl ^_^1^.5ej - UL?jL^ <^li L^ 4 jit^Cjl^LdLall 

L^jjjljo (jL^ ^JoJLSJI (jl Lo-^ t4 flL^ CxjI^ L^ 4jJi^ L>^ - 

<<1)) t_ <*i ^ ^1 jLJU 4 ^ ^ /^!l Ift ^ > t^\ 4 jt ^ 

(_y^l ^i A ^ Vi LiiJj ^^ tl 4 _l:vVI /dc ^Jy^ 4 <0 jla 111 4J1 o 

«• «« ' ** 

J-i-uLullI cLjua_£:t t- (tCjjjl^ j >J1 ^^_iV(j Bjfj_^jJI 4_A_t_j_La 1 ^ j 4 

^ iviviparity 5 jVjJ1j oviparity 4_iJbLVl ^jj^Udj iL^-djUajj 




tiJLJj t4 t4^ <11 L-ii-Lo^ ‘0J ^ 1~ V <Q 

4—lU jJj_2Jl " 'v 4^j_j^SJ1]1^ 3l£^l ^^<-_iLqju 4 fl 1«~ 11 CjL^j^i.ii^jJLi 

.((^J^lxlit ^^^-uijj Jl^ - LijJj 4jL<t.C L> - 

_;:^ t 4JjlJj ^^/GJlSL<fu_ a (Jt n tb tl U^U < .<jl» 4_^lj jL__iJ^ 

•• 

4_ALLlLd ^jVl I j <^i c. j_t^llJI Lr^ C<lPr> ^Jju/LljJl 

b^'Ljti] 4_^ljjJI L^ <■■" 4_j_d_xSUb 

(Jjfc 4_uLli]l 4K ui Uj CjLuaj^Jl l-^-bj 4 _j_a^j_:>hJI 

4_iiaj^_J| j| JauoJIj Sjj-juoJ ^ ■ b> 

5juL«_iiJi L-Sj^l^U jJG Jl>-1jJI 1 <>frLuaX.I ^jl jl (^b.2]I ^jSbiojJI 

4_5j^^.^1 jjl ^ S .r^^yjubijJI 4jjJaj^ 4..J.14..C. ^Lul 

4^jj ^1 b^^_^_p ^^jubb 4_:^LAi ((jju*^LbjIaj-uj!» L^ i^Jl-lssj 

(^jJI jjb^l ljUb jL^jl 4.ijjJa]1 tiJijjl l.^<.)<a 

4^Jj ^jLllI 4^J_^ ^1 J^[^\ 1 jub JSb ^1 4JL^I 4-^ 

4J1 I A i4-5^^j_Ltt_-a j-^ JjuJUdO 4 

to 

*j^ui£. ^_«j/bJl Lr^ Lb^bj ba 5 Aj ^"i a 

4jl ^ ll?>>» I ^_y3 . ♦ j, <~n ((^j-u^l-Lsj),tr>.f.»j I)) 

j_ stbLll lIjL^JL_jJ1 4-1^1 (jLj J^_<aj 4jj.J^ 

4JL^ j- b>^j ^ 4jl jJLj^ i^^jJl (j3-bj 4J 1 ^ 1 n n 5j^ Lr^ ^LLaJbtHJLl^ 

^1 jj) Jubl ^Jji_^ I_<j—^ I_j ) <") ^j) CjI jja 7 lJI CjLjI ^jl tbk4 

• bb iJl^ b-u ^ ^ ^ ^ ^ 1 

t b> -L i 4 4<. A ((^j-g^ LbJ) U t <ij j » jJIa 

4.^^ 4 J ^3^ 4_(bbjlji i,’')J. /‘li 3^^LbJl ‘ ^i bi ^ j ^al 4Jll^L3bja 

M ^ 

4^ <; t <1 ^JLAjus L-cjIj jjlaZlj ^ > n <^H 4 i \ (jl 

dJub . Jj-guJJll L^Jub ^1 LjbJ^^^ CjbajJjL^ C?^ Cg_)i^ L.4^ (^4^L:^J ^1 

Jjb L- i..\-.ui )) ^^^1^ 'i. 4 I ^jyil ^ .■ jtl Uj bs-. xij I 4 J 

•* 

i L^JbL^ ^ J^Lb:>. {^1 J1 jjJlj>^ f‘“b^ 

^1 jjb L^ ^a, ->iJI (J_^1_»J1 1 JL-Jb ;jl LJ_>boj _3 V] 


djj-go ^ 


^ J JlJ 1^ i 4 J l_d_kb <11 


4 ji ^ ^ ^LUt 

. d lA \y tOt^ ^ lIjI J>1 qkT 




B PlliA ; 6 > iitt 1^11 bJjuwl 


^ — A-C. i \.jaa 

“‘ (j! (cJ d\~^ 


L7 




^L_:wjJl jjiajJ ((^_^jLa)) (j-tX3t-^ LaJUi-J i W J1 dJ 1 ^1 ((^j-ujJLLsjjt <ijI» 

(^lLsl^ujuJ 3^-i.C <0 lIiL-uJLaj (j'^JlJlJ ^LLaj (jj 

(J\J i(j'^JL:>Jl 1 ^l.A \ ijuJj L^l 1^1 f 

^1 ^ Lul ^JiL«-» oLjjJlUI <U1 ^ 1 <a j jijLC. L5 j>.^ ^_y£jLA 

4_tJr> ^ i>l_4 «-t<i LjO Lo-a ^_yj3 

Stensen& De ((l^I^^_:k ((^<.tjJ-~< <<<)> ^ j-4 jL-t-jj ,cljL^jl!iJ1 


sLIaII 4 aj rtt <l^1jJLI j-uajiJI (I) Graff 

<L»_slj <:Lii_A>. ^ t (^ j ^ oLuJlIJ! 4_ii=L^ A5^J .>:!^ 4^4^jJl ^jJJLl 

Ijl^Laj .<(K. E. Baer Cj_4uuj1 ^JjL^)) 1 mi*<^I L^jlLc. ^AYV ^_yj3 V| 

.il jJjLflJLI iJLl (j! L^cjuoIj ^1.1^1 

(Jjjfc. ^Jj-udLaILJ1 \I dtA-tioj^i «^_yj3jLk)) j-t-saJti 4_S_3^^0I CjIjL^iII ijyS 

^>4 JJut 4 _^jJL1 j_aL:^ 1 Juu a-toLitJj O’VJlv 

^La ((Spallanzani ^l^JJl i lm » ojuu M^^y-at-j-jJLa)) _j 

JIs jl_aIj ,((C. F. Wolff <—LLLjjj-Ja jL_j__tJil_^)) ^ ((V. Haller 

^ I_4^ 4 I_ua_ ^ t ~ 11 ^^^).Jj)^ t H iJoj^^l >'J 


cLcj L-^-Lo 4 4 4 _i_:v^(JL jLjjJ^ j^jja 4 _>.j-L 3 JlB ((^j-u^Llaj)l^ < <ij!)) 

« l^jj * l’*H<l^ 4^1 f II >1 |4iJLA (2^*4 ^4^^^ I ^jyliT, ^^J^JlII ^ ^ 1 1 JLA 1 
1 4 4_tjLi^>tJl cIjLx^IjjJI C^jL^ j i^iT 

^_yj3 4-al.g. jL_4-ljtJli JLJ_>.^1 4jxjLiiJl CLt-t^ *JI 

(.g 4 ^ 4 J A O^Lst/J ^_yj3 4-?r J .r?t- CjL^ ill 

jJuLj ^LjJLlju^^JS^)) ^4-A »1. 4 1^tJi (_yA 4 j^(iLJ 1 j ^Ejl 4-4 4a:x’^l ^ 4 !^. (jLlS^ ill tiJJj 

((V. Baer j-jjLj u>^»J ((Heinrish Rathke ^jlj ^ ((Christian Pander 

CjIjU-^ ^jA (^jJLaLu LI, (3:f-d-^ JUlj VI ^4^Lj^daj Ij)t.i^j ^ (34“^^ 

J_|->J1 <—Sj-JlIJI I ^4^1 4 r I t~/>4 •^^^‘4-11 DG-2^ 4«jUDL5tJJ t4-L:^Vl 

CjI a I Fill (^1 ,01 “t ^\ (jLl^ Lj 4 ^4-AI <^_yi 

^4^1 jlaLuia^ ^L-:^jJI L^ 1 ^^ iJiiVLAll 4--(-4 jj^._^H 

4lj^ 1 ^ f.4j cIjI^Ia^^’ 1 <JT^J (Jj CjL^Lfl^ 




oL Jlj ^L:^JlH JlJcjI Jl^ 

I C iiiJ 3JL>>1 j 4-LJuiu Vi V l.q ^ 1 \ t 1 if ‘>jl 

t V1 4_jJ 1 ^ i 11 ^^^JuJl>J 1 1 JLs Lo-i \ ^ JLC. JL >.^ 

•« « 

4 j i^j, >iI 4-A^I ^-131 4.3 j^^ I ^ 4 AI 3^>iL^ Lt^ O^ l^nUatj L_3l3i>eJ 

^j^_>-l (—Oj. ^ to ^ CjI-V Ly^3^ 

4-L:^Vl ^,, f tijLo-^a ^JlaI _ilu L^J CjLjI _3 A it ^u...(1 ^ji_3^ Jl->j 

t JlL^I CjLjl^j—ujJ ^CjL—J^'i—iJl Jii—/3 (^<-». <.*if t-dljuT _:fc_IlJl 

** «« 

L-4 ^I^.t /a ^ji ♦CjI^I 3 aVUi Laj, 3^3 <—‘-^^£ 5 -*-^^ 

.Cjjjjl^AJi ^ *j L^jj CjL»^a3 4^1jJI CjL^AjuaJi o^j^Ijlu 


•• • • 



((^lj_*I/)) r ^^LiJi 4j^-lbJj| oJlA OjJj 

d <>■ isl * tl ^1 At i CjJl ^1 SjuJLjlJI LaIjI^-^ t<(^JL_jiA))j 

L^i L^j.jLi ^ 4 j iiI 4 1 < fi tlL^ t^_yll,ij li! ^ai »ii ^J^jJLl ^^j£. 4 ^LZtJLlj 
_ ((Remak t-ilLcjj)) La1j>_^I ^_y3Ji ~*- 3ti ^Ljj ^_yJ-c. «:lij Vi ^ 3jL-=wij 4.ji^ 
1 j_^ ((LiJj^.Ld.ji)) (ji-^ il 4 \ L<.L<tlj L^l . ^AoY ^Lc. L^(lc.!j 

4 3j 9J Cjjjij rtV^ ^j^^oILSlli 1^ I wL 34 i^^j\jLkuJi Cjj^tliju lLUj (J-^ 

^ U^3 iS3i^^ lU-^ oli 

cr^ La J if. AM\ j.Lc ;> VI J^Vl 

.^_^^^jJi ^-J-toll ^_y-A 3jL>.ij ‘=^L>* Jjfc L^ji 

^.Laj j,. iL ^ a ^ j r c^Lua-^Vi 4_ii,«»_c, ^ulj^ 0^ c^^-JLL»-tJL I 4JUJj 

cJijiuJxSLaj ((Miescher dw ^1 uj.*<^Vi ^jla -Ljuj LaLc 

4^ ^-«J ^.JLj 5jL(i»i ((4_ua_^)) ^ _ ^AV1 (jr^ - 1 ^ ^ j «~i ^ (c,^Jl,5^^ <3^ ^ 

j ^Ji—^ ^1 (_^i - i JL*SLa^ ..« ^4__j _(Ja—j_^i 4_jJL9ji ^i_ i~ii _dji^ ^c-j_dlltil 

^-1 <*til.i 3i^ ' 3^ ^<-A ^ L)^ Lt^ 

4_Ltfajj_^i Bi^J (jj-ii fcjl_dj_cA/^_Aj|j£LJi 4^^_-a-5t:-A 


fi 

^ 1 ^r>>11 4 i i<-uljLJl ol jl t>iM oLijL^ :Tunicates CjLJlM-iJI 

Cr^ JlL^I 4 j j ^\ 1 lIjI jl i ^>J| 1 ^ t ^ 4 j < 4 j As! 4^4 i 1^ 











JLatjLj C^-uv- i^^jL>.| LtiajI 

(jn "V. (_jLi-<aL>.^! jl.x>oVl IjL^^ .4_uLi!lJl fiLc.j_.4_:^l (Jlilj 

44^jJI Lj^'Lj>. <-jS/1 Cj\ ij ,rv i 3^3 i4.,..j.,^<a^| j ^\ LjJIj L^JUfc 

i^j\.stL.^ju ^_yLdgjLflJI (-illli JL5 <L5_i^L>» aJJt^ 

,«Koelreuter >> Jiu oL jL^I 


1° - 




^ ♦ 


^ ♦ 


^j! _ 4l^ <H lU ^ j ^ djLll gt <>jla _ ^ 

uL!1 I (t^l ^^ i^!I ^ ».< ^ ^ * 

(jl ^1 ^jLuaJLo frljl j-J»Ul I JlA ^Jla JLi! S^Lj^JlII 

(JSli J «<> O'A-jua 1^ *1 1 ^J-A CjjjJLp CxJ-Jv «I1 (Jj>* 

L^a-a tAl^L4-u.li ^ix. lLx^I^ <-jI^.jua_1I L-a-a^'L-^^ tA"* >» 1 o 

.^LZJI L:r4^' J< ^Viil 

** 

4 <ir^.A,t II d U>^\l A 1 3j.SLail jLt-saj! ^j-!aJL?eIL<_uI JL^j 

^ j)l JJI^l V ^ L>^_? ^ i3 (J ~ V t4 I 

I^jud^^-jl 3Ua 11 ^" 4 Lj (jy^l 4 j <1 AJ C?^i ^JJ? 

^_^ L^ A~(J1 4 CJ\^ J <~<i.i JL_>.1 ^ 1 ^ A.’ii. < H1! Jj-aJLI (3:}^*^ 

4_jJL^_C. V| L_a I JlA tC-jLua^^l 4 ji <n r 

ajl—a ^ \c. Ij A lUIj i 0 j-i—L ^3 ^3 l^ll —ajVI 1j— unfolding >,.la-«.jij 




uiUl 


c^' 


(*) 


A. i <1 






evolution ^ a 

^ ^^j)rLj.Lu.t I *■< 3> Ld I ^ r j ^ ^ ^ ju-A 33"-^ jL_3^ . l^*i! 3 


i 4 _(^...^ iJ aILj ^jSLcj 4jl _ 4^ 1 i\.L!1 aJ —A j 1 jj 3^1 

(jT^ 4^^1_C. LAj-jJIx.U s i^Lr^jJ! ij\l^ jIjIdI Cy^ A-x-uol^c^ 

, ^ \ > a" < iJLI ^L^jJl 

^1 ^ 1 < ^ tSUjdsijJ ^ m jljLILa'^l 3^ JLaJ^ 

I jla 3-^3 * ^5 4li^l^ l5J-^ o' 0-® o^* ^ 

.((Theory of emboitment b^ll jl e«^xdl 4j^j-tij)) ^a <(.j La Uid j^-ualJl 
^ 3 _a : L.^i i .. 3 ^L!u_IlJLl ^jj^l ^j_c c-tAjj_ll 3 IJ—ui J 1 o^ ^ 


^ lU evolution unfolding ^y^da tuLilJI (*) 



L^qJqjuJI 


(JSLI (j-uLIJI ^am SjI ^JIJ-l-uJI IjlA 4«uajj_JI 

^ _ (, a.j^'i CjjL^ dJI juT ^1 JljJUiJI i<?jLt uli 1 <i ^ja 

))4jjjLo 4-tl^ La^jSLo Laj^ _ jjj-<a3^ 

Q I (j-4 —s cjL i<!i ^Lc. l_«l . ^1 ^_j_->«JI ^L_c. f^jc. 1 jLA 

(J-^ LjqL^ LLusl^j wJl^ d/If 11^ 4 ^jlLl<£x 1I 4^,In1 d-tl (JSLuijJi 

■y ^ 

jJl cjjL:^ ^Llij J_jua-dj ^jrjJLxjJl oIj-jIujlj 

_ j cjVI tiJ!>Ijil o^jls (^\j i Wl * j^Lc. ((Koelreuter 

^IjlII dJL^ ^1 ^ jujl.:>o LcuHl!Lj 

I^CjDL^ L^V ^^ /a Ci.lln JL^ d>aj_^_>Jl 

Oy^ JUUI Jll ly^jz. 4 a nxJI dJub CjjLjJlI L^L^ (J-*^ <1^3 

^JULlJI LdLdJ cjVI c-> 1 d i ^1 Co "V- tCjUlj)-i^]| 

(jlj.jj>iJ! grl .^ic. ^ Indj ^ (JIIlILjj . 1 j 4_LailL3t_d 4^j Lt^O 

^«jj *ljjL_^l 4jLdLAJ! Regeneration ^1 <.^c-Vi 4jUiC. (jr^! 

4jj>Ja_> ^Jlo 4 dj) d. o 03^ (j^ ^J 

L-dl » 4 .uM 4 <uj .1 In CjIj . _ L^l ^ SH ^jSLuiJiJI 

(-oLsto^V ^4^ILu3jL*-d jLdT L^Lsc-i-ol 4£^Jsaj 

' B* •• •• 

LaLdd 4^L^ (J“i^ j-< ti 4.LL^ ^I tinj ^l,i dJI ^j5»,.t^J 1 4jjJiLj 

^JjL_aj L.^K, Mij iJ-o ^ (jP-^ (J^cuJliJ jjI (j_d 

iAiUJ LjO-tu/l ((C. F. Wolff c-dJ^JS)) i ^ ^4.L ^J 4 «j_:kjL>- 

j_cJl ^ 4d^>J^l aJJt j] ~y-y^ .((^^jJl 4 dLiJI I jin 

VI ^ Us*" V ^L>.JlJ1 4-^.^j <Lc.J-iju3 VI ^In<~) V ^Jui-t^l 4-Ja^ ^jl 

t4 dirt '^1,1 d*<l \ 4-aB-f.>ol ^LdJ 4.jIdC. ^ <^i ^ ^ L^l ^Jj . L:vju^ 

(3^ cdJ j t3>^J • uj) Ld-^ 4JiSLtialLd j-j-^ 5 JL>.I j 4_JLi- i^A cjL-ju L^ ( ^ 
^^U)) 4J u^ Cy^ ^ ^ cjLu 15LJI ^1 j^Ia.ii ^Ld^VI 

(^yJoLUll ^jj^£^l 4.j^j£iJ i-oLse-juni , LdJ * 4^ 

r ^ fr 

1 jUj ^ Wis essentialis Laj oo^i <^1 4 ^\ 3^Ja}\ ^jub 4J^ 

iJI ^^jjd 4j:wjjJI aJ>Jt 


i^y j 1^ tV! (j^ill SjjljJt 4 (JjLi (_yjLojl j-j_jL.jiJ ^-flU (*) 

(^^1) Vis essentialis 





K u.1,1 i^\ t (^1 < n IM > ^1 4 uL4ju-j>JLI 4-j^ ^^^ cIjL a.A Ai. 111 

«« 

t IjSLi^j /t <i )^-^Vl <GjjL>til A 

«• 

(Jjl Ljj Genetics Liiliijjji,l ^cJ-c ^ ^ LaJlI^, 

.>-> -Lt 

-II i^LjQ-tdulj^ 1 o 6Jl^ i L^ 4-j_>«JI CjL1j1£LJI ^j_/a S^^-j-^Jll 

'7 ^ 

t4_J| «-jj L^ (jy^l a 1 UsTl <d~l A t(( Phenotype t—» 

^_yJLLj^l j-Aj {(Genotype <, «j~j)ij '^)> -il ^a ^lAll fiL:v^lj 

J^ <Ljv3j _ 4_JiJI lTjI ^ i^ti 4-L4 jJjJIj (^jJI 

^LLjj . 4_iiLX CxjL^ JutJ ^ j \ d a ^ JJ ^jjpLl djl J.1 

j _ 1^ <(lJ ^ <t i til (JjiJ_ Jl J-A ^11 ((l_*^^jLj_ >.)) Jl (jj-^ (iJJj (jr^ 

- cjLI^ 4_ xSLsa-Tu - i ^ Lo-^ '»^ I * ^ ^ I i» 

%• ^ 

^JLjqJI^I 4J-uaj>tI.lj ^((^^^jljLIlIIJI I)) ^ <,<a,<<J .^.IjlII (JjJlJI jjk 

. 2 1 ^iSLiiuILo 3^^^ 3 JL>i Ij 4_il:>> f.\ i^Ti£' Vi ^^.Ju^uA 

«• 

Genetic Program ^ ij ^Lj j-A <v1r. I Laju^. 

^ lJI - o-^ - 

43LLuo ^ (3:>Lla^ - u^ I 

.^LIljlII ^J^Lc.j ^_^jJu_ 3JI ffi.i.1ll ^J-<aLc. ij\j jjLllI a I ^clu Ij«->I - 

iZxJLJ^J (il) juj 


4-lSLtiuJl 7C_l 




rL^ 



^J.3_>JI I.a ijl A jjLp ^j a1 3 <0 ^ 

^jJ! ^j_«a^^_ai]| {-LITlIjL) 4-ji_i!l 1 "I.I C-t^ 

1 d . . (^JlJI clil a,1^1^^ LdjI a 3l I 1 i^ 6 ' ^ 

I ^ LjlILi^ CjLxi 1 ^ ilr. ^^I..i) id £i {^‘^Jl 3^ i 

cLjiJ| al^...tjt (l ^A ^ J^W J^' cr^l o! 3^ uM 

cLse-aJ^ i.,j,.^7<.,l I (iljVI L:>JLu 3 ^ 3 IJ L<3 (j\J t ^>jtj~/TI ^ t 

, ^LqIS^ILo 



9^ I 


*• ♦. 


lUM^I 


j-Uali 


f M t 




1 <Ai,n 4- > f <1 xJL> LjusjI ^ j iju&^ t «J ^ *1 /a 

t gnt^L^ i<LcujL%ILo L^jLo AjLp 3jl>>Ij 4-iL^ S'^3 cj^ <a Ai*'i11 4ji I 

I ^ ^c-i-just ti-u-jJtj tSjLJvl^l <sLJ.>JI (?JlA ^1 f II rt il ^jjC, 4 _:>oLj(J1 Cj^L^-) 

dLLoJI Lj^L>.J ^_ya_ua-jL!l jL^.^1 (jV ^ 4....<tj <.i.L->.H 

4^Ll^I tji ^ i 3 Lc.JU 4 0JL& o! 

ji ^ uu; i 1,(^4 Luoj L^Loj 

- 1 < a > ^1 J-JU (jH—>■ L-uaj) x^i.^ (^^L>J1 4 K <!u jo <^^^3 JL^J 

Cjl^._<_ij (^^"i«j,<1 L* ^1 ^ <^i c. ^ I oLuJI cjLj f jiL»j 

JbJL?e-jJL>j 4 ^jj:^ 3-^ 1 4^ji.9^J^ ^^Cr^ ' '■ ^ I Cj i ^ "‘ JJ-^ 

^j-A 4^ 7>\^ Ij\ ciJljuT (((jLaj-jJj)) ^<vc.j ^^3 . CjLaj_Ljjj^j(^^Sl!l ^_yJui 

t 4 IjlA 3)^ 41 ^ Mi^ t 4.jJa_:^l ^^-udLlaJI ^^jJLso 

4-jl 4ii, ^,1 JjI Li^'L^I ^ ^ tfJuk LtM u 3)1 

%« 

^LLi_tIu ^ji3^ Lr^ (J-L^li I tijjJL„>. jJb J—J iji rtl lLu-u-sI 3)^ 

_ 4^^i 4-}JSj| ^L4.>I 47 tl 3>^ 31^'-^^^^^^ 3^*4 All >Ji 

4j^^_Lc>J1 c,4^jJIH 3)'Oj^Jl^1 c-33’LIo*I (_yJl (^jJj _ 1 ^ aU 3)1^ t 

«4 »• ^ 

4.j-!u-: ^ ! ^^.o^IJulII 4.J-C.JJ (jr^ 4.^^ "v- (_Ji^^Iu jJl I Lcii ij ^ 0-^3 

>m •* » 

jLuLb iJJLA ;^jl i >uU J—uc. AjjJsu . L^^jLo 

^ ((Roux JJ)) 

LhLH^ L. 

i^jl /.fi"!.! ci(_>l^ ^)) ^U. <t I 4 J 3 I- 4 - 41 JJ LkjLjjJualLj ^ AAT ^aLc. 

^3^ ^ j ‘^2 U^ ^ ' LT^l 4 J 0 I 4,11 i > St^JJI ^ (I tf <"> V IjL^ld 4 4.j%_i_?fc_4^ 

^_yjJl 3 iA «-ll 4lj|j) aJJt (J^ 3^ Vjb 3)'^^^‘£^-‘jJ 1 3^~ijJL^l (^JijwV 5l^ I <t ^ (4^ 

(?Jj| (^jJl 4 j|j ^_yi3 Ln.3t^ L)^ ‘■^^3 ^L»-a2jVI 4_iLc_C L^j 

3 ) 3 —*■ j ^' ^jLjfcL^u ^ • ‘ 4j^t)N /tl tiJJj ^Jia ^_y}3 4 _j 1 )) :4J^_*aj 


n ^CjLq^-ljuj^jij^J 4 j n-:^,tl 3 jUL 1 ^Llalu! 3>^ jy I 1 al ... ^ tVi 

VI 4 J ^jyUJt-A V 1 1 li « 43 yi o-^- ‘ ^ ^ Cj lj)..In -v 3)^ ^ > 4uj L« ^ 1 L^ ^Jo 

. LsB-pcjua i a Juju (_yJl 4_c44jL:>tjja ^1 jjJl ^jLo CxjI^ 1 j) 


C-aL£j 4|j—til CxjL^ ^jl 

^1 I n A>V1 tZjl, ^ L^_^i (JT^I til)L j>-L tir<-tuV1 I 

cjLLx>>^ULI ^ ‘ cjjilJd jk_^ 4 ^jl-u L^ ^1 c 1—^1 4^_^i-i—iLdil 

«• 

(>=• (jr^ 4_< « ^ (j^ .4 _jJL-IJ 1 ^Ir VI iZM^j—^\ 

. i^jLtujJH 4^t>> I i ^ ^ ^ 4 -a- j| a^Vi 411^ 

^ ^ ^ 0.4^^ I 1 i dj 11V A1 11 • ) 4 j^ ^ t*> I l__/4 ^,—iJ I I Jub ‘,' ‘ ‘ “ 


4jjJ_^I L^iL_>JI (jl idjLtjlSLII (_>^3»ju gJI 4 j 14 ♦ t 5^^£L^I 

t|^4^ 4-ii:^1 (-JlII^j 4a^ 4j^lj|Jj 

^jSLc^ t i 4 4^ ~ ■^S\ 5juJLuiu 4^ 1^ r ^ < I ^ ^ L (iitu (jl 4 _:vjJl! 

(do4—tu—2 jI JL£ d4_)L^ ^Vl 4 jW II 4., jlj ^1 3jLll ^1 jJ djJ ,.^tej ^1 IjlA l)*^ 

(.(fjM^^)) (Jj->i) Ll^ji <; r, j-*UI Ijla jIjjI J-SJj 

^IjjI Ct^ ^-Ld-lil 4 j I«».jr JLALtij_4 ^((^jj^j))^ ((^jL_>.jj_^))j 

lJuSLiII L^jJ-£ t a !“< ^ 5j£L^I djLatiiJl (j) (j^ -tTtJ^ tdjLjlj_jt>Jl 

• J^* (Jl t^ 

|^^_^L><j ^JLaJJI LM—^ ^Jo-ta-ojj LajJ^ : !M_!Lj<i 

4^;^tl L^j .,((_^l djjuaOll L>LiJI ^ >Lt^ ^iLo jascidian 

j^j£L (jl ~ '^)LlJI jl^l t(J-t«£i_ijU ^ 1—^1 4_jl5eJLI (jyjJl L^ 




Lord I i^j—A lLs-^^jlI! Ijla djl^^^ j^jja (2^\ILlL>. ^ < ^LstiuiLtu 

mosaic or jj _ 3 JLI jl ^ lU _ a 4_ jl U! 

^Mi-j^l ^>1 0 :Gj^LLII (jra_iLk]l J^’^W - determinate development 

4 > M. (j^jj ^jLjJLLIo, Lo^Ld iSea urchin >^?e_JI jlAI^ ^ 4 ^ 

^11^ i<ol ^^Lq-TiJI (^_yA Ijd^ L-oIIL^JLI 41^ 4 tl i IjLi^^ ♦ jJl I TT \ 

jlj U^j .regulative development dr^' L>i9-^W j— o_caj 

4 1*1 ^Ix. ^ciL) djLc.^ ,4 ">d>! j.—tiiSdl C>^ L^ ^ ‘ l-^i-^ 

•6^ io-^-cJi iit^ t J< 

5jj-juu3 CjjIj 4-d 1 j-x^ djLtjL^ d< I ii^J 

dojL^ Cy^ >-VI (4JLt^l_^ 4 .^Lc. »t nl 

il-> < ..jJI jjjfl I 4jl9|jJI djl^j <aU L^jjLjcjj-uI {3jLy^ L^l 




4 ^ i(( ' 4.3!:^^ 5jLcl)> L^jJL^ iS^-^ C^L? LLaj_>JLl 

cjVLv \ tl^Luiu (jlSlx lj^L>Jl <?jLA ^du cjVL>JI > 

tB JjjLJtJl (^jLje-lIl ^Ljj 4_dUD^'L>. i^J .(j-uL:^! ^ *-**-> 4_di"< Je-a ^jlsLlx 

4j^LjL)i ^LcJj A-4ijjjf <i?^^n (jf 4.t_j <L:> ^1 Tc-jualij 

. I^j^.<a I^^jl) ^aidjJI ^j£, 

^lIjI^LkBI ^ 4_j4j3^1 <:Ui^ Lll 

4.4^-> "Jll Cj1Ju~^J 1 (3^^ cj^ Ly^ 4jjaL^ 4i3^1 4*111 4^3-^^ 1 ^(j^jlu 

33^L><JI CjI <j Cj^j L^LivJl Liaj!!i o V Lajji^Io 

CjL>-L-iIL>.| c-^f iiLl) ^L^Jo (^1 :3jJL^e->a CjI— 1 ^ 1«>1 .^. 1 ^jo^jluu yj\ .^."iti 
I j_^ ^jJI ^Uj^l o' ‘(>^' Ly^! 0^ J^f-^ CjLvLOd.' 4_4BkJ| 
cLxuJLII C<i^-( fij Lkj'o-^l (3-.* ‘ ‘* :o\ll.j>-j-^ Lr^ n Jcsl A<,ti 

«* 

L>3^_jiJl LbjJL-uaj Cjljl—iioV ' B 4j jJL_:tJ 4_^L!Llj 4JL>.jJi,lj t4. BIjj 

_ j-Jk-jj Lq j 3 - j.LaV~ ^ 4_jji£^-j^l L^jJj_^l ^qJUJ cjLjI^aI' dJLA 3^ 

^ «3:fl. d'tii Bj-aUB 4-uLjua]l 4JijoJij djjj-juaL*_>s JLl 3 La JjA, ((oLa^jlj)) (JL 

BjLall tiiTiU j.j 4iid^tl c-uLv jLctjVL j^L 

(JjC. Ij^jusL^ ' <^ ^ 3^3^ IjLA l-Lajj qClj 1 >J 1 ^3^1^ OV 

O-d La^-:^ >X"tj <Lu' c-cljjLLII 4 at^ rU CjLLl:^! L^ 4 jB j^tl uilljj) 

.^SoL>- o' ^LupJ' dJLA ((lJ&jjU)> ^ B X ‘.pLyT 0-u*\|3) CjLuj^I 

o' t LaJUtC. o^ JuLjj «J' ^jLaBil JlILal JL^J 

3*-dJ l1jVL>J1 o^ Ct^ Bj^^t CjLaLuuuV' 

.^Jl' 4 -l.^ AA.H tlxjL^ Ijl 4-t<aLxj t < <i" (_^-iLa 

4~«o TL)^^ ^ i ^ O ' j B>. j^\ j^^jus jJjJ' o^ 3J' La ^Jb I JLAj 

^ >4^ ^1 ^ Jl<_jJl>J' 

j'jJ,' 4 _l^ JLjJ.>iJ o^ L>^ ^1 L^ o^ ~ J o^ VlJjj4 i^LiA o! 

'o-t^ (J^j^ (J''jLA oi 4 ^_a 0:J^^ (3® 




L^jJI cy> '^'-^ _>jUjlII ^ jjjJLl. M .=:.<-, ... Vj 

3 ^lx-> o' 4^4 jlaj ^1 jl 4-^lj_Laj_o^l o'^-^') ' 334 ^^ 4 ^' o-^ l 1 j,- 1 l--> 'iiLj 

dJLA LM—i- o' L>^ Ly^ 4-allL_3feu-a BJl_c, c.ijL^ ^|jL-Ji o^ L3L_>J' 




^ <k 1 ijuul 


(‘3^> I J ^1 Ir^^ cl)^ Ou3L.i-.iiXti 3JL.^I^ 4 J \'>> Cy^ OjL-iloJ cl)lj)Liiiill 

L^^JUxil lIUj ^^ylxA^ * LiouJll ^LuU^IjU ^Jjcl^Cr t^Ws 4apjU3^l 

4* 

cJljl^is I JLAJ 4 j|jlJ| Irtl I n JJ-j^ 

*» 

3^rfc-A cL)JL>u c!:.u->. 

dJJj 4 i dtuLu ^<j„L-^i lLsjqJJI .(^j-L^I ‘ 11 4. d\"i ie. a 

4-^L^ < 1 Ulj L<u|j • IjjjLa-^I dljLxj^ JljoL^I 

— — •« 

j^lj-^>J1 c.aa1j i->> <4 Al~ ^tl 4ia.j >*.U “1 \ 3j^^1 Ij^L_^1 

4-^llii'v c1iL3Mj:>.'^1 oJJt 4_t£i^ JjJl?hj ^JlscILuJLI 

X* 

jJlLa ijjLoIuo 4_^l3-f>* c ^ t-clj L^V ci:* tCjL^l 2. allj I (j-ujj 

((4JL£Lt!uJ)) LilUjb ^1 ^J.4-3e^j ♦^CjIj^I ^-a!I 41a c—il J.11 jJL^I 

y 

K ] i ^1 I ^Ij ) >—“t.'vVI ^ij tj^y-LLLljJ! JaL4jl (3-^ 

. L^ iUj^JLl (.1^ I u^i SjoLcuil ^JjoIjaJIj jjLliJ 5 jlJ_^I L3^j>iJI 4^1^ 


Germ Layers 

ji 

t4_^l jLj cijljlSLoL 3J ^^ *J 4 j,l A c. j_u/jl J 3^ 

m 

33^^^ <iLj^ 2 £.V| 3^J i 3 'uL?Jl »1 I 3^ La t <irtl! 3 ^ IjiL> ^ 3^-5 

«3flJj)) ^a-A 31 -afl jJll 3 -^ 4j31j 3^J ‘ IjrtjISj 4^1 31x^1 4 jvL>. JU£, L^ja J-d^j 

^ . 6 . . " T 

tLjaLAJ ^.ilJjLl cJiiLst^i ^IjJl 3 ^ 3 ' ^ 

^Li.u_L)l juLj 33 ^^ 5j-3^! L^LLJI 3-0 ojS 3 I 3 ^ ^jLitiaJI 3 ^-^ 

4_:stJLflIl _<-uJ ijJLA iii-C. ^_yl-ul ^1 ol^)—<J j^_^L_c3 3 ^ 2L_Uajj_Ji 

4^ J! UiJ3^ Ij .-L.4tJlj 3^ 3^ ^3^ c*xL La ^ iblastula 

4_jj>.jL>iJ 1 :30.jLa_L5 3^ 33 ^^ «g^-'^trula txL:^)) Jl ^ 3 ^-?=-^ 

rf 

Vn ^ ‘.endoderm (»jJ 3 jLyi 4 jLLljJl^ ecto-derm ^ 4 ... 

^ y 

tGJij 4 AiU f .J i*fU tiJJj 3 ^xAilrdl 3V (3^^^ Lt^ L^L^l aI I (I rtj| 

^ — ' 

.«mesoderm jj^jJL 1» 4 U, 

y y 

t uil^l jLdla t^jLAxtfaJl 3'-L^ Cr^ Ijj-uxfljQ O^LlJI CjI 4„iU!I oJJt 3d3^3 
^ ^ ATA^ 4_I-uu dj-ioj-c, 3'^J^L ciUj 'a-V3 ‘^L:^^^ 3^-^ I <^jl Lajjxvj ((jjuIj)) 

p- 

tol jl-.4.j>J! 4-4«A-ui ^1 ((^^.^Lj ijj^y> ^-uIdjI 

aj>dl 33-^ ^ 43^1 Lxbjl t~4 ^ lUtl (7jL& *^ 3-^3 ciUj ^J^3 




^V1 






cjL^jJL t jlL^I cjLaJSj-JIi ^ l^jb) nonchordata cjI Ai 

Cjljt^iL^ Iji j ^ Ij . M 11 (Lj. 4_j_^i.>J| ^IjbjJl^ Cj L|JLL<:xA.4-d 

oJUJLiIi 1 ^ j ^Lju-r^l j|ji_::v <Lj_:vljjjl ^JlaJ iCOClcntCrateS 

djl rt.- 1 1^,11 aJJt 4_aj^^ 4JL>.j_jo ^jp—>• 

duL^ I jl La dLuJI Ijlj ijuLMjz, djLojujLi-k^ 

JuJLstldljj CjUjISHI L^l ju L^Lju cTi u ^LuaiiVl 

i^>r VI JbjL:^ ^1 (jyiiC, ^*<<1 *tr>!L 4.t j tin 

^j-4 ^iSLal (_jJI ^j-u3^ L^::^Laj djl^LgjCJI t. <Ll:wVl aXaLjuaj 

. »L<^C cLatl LajjJ j^j£. CjLtiiflJ 

%♦ ^ 

di3jL-?eJl_uiii La Jl&J BJjJLjw 4i:>.^^_4 4_i_ja^j_:^i t~>t ^ ■ Uti O-LLj Jd^j 

4jfc-4.*uVi jJaj CjLtLa-C ajuolitJj Cjl^Jiu 

^ Lt-s^^UdO La ct^I ^jlSLa dj 1AI IaJ i d.< i u i 

Lry^ i)^ L>^ ddcjpjl : JLUl 

L^i^a Lcli n t4^ti t^c L^LL ^1 JjjcHJl dj-Sua^Lfl i L^jLL d^jjj djL^La^^l 

L^L->> jJ^L-o-ldl ^ jiL^I L^L->> '^l 


(jja ^ La,4 dd o ^ '^! (j^H_ a. il^h 

^1 L4Jj.j>ij (^1^ Ijfcj-jLLi ddjual jjS (j'^-bLU ^.fU Jl ^t 

\ Ml n ^1 U ;jL^ (-_u_£^lj3 L^JLa (J^ i^jja djL_<ui_) t^4_L.xj 'l>- »i £. I 

VlH 4.xaa>- jLaiC ^1 t-jjLstlli <>JLA ^^La sLuo^Lx^ 

IjlA <L-jX.^Ij L^IiLaIiL>.l ^jl ^jJajI t4»}_ajjj-:^l djl rt >L>11 ^jji-a.*itl 
iL^JOJ (((JjUol^jJl)) (^A.t->- i(j\j.>lJl ^ 4 « ^ (>» ^^ir*ri- doJl L^jt^Lal 
4 ^^Ll11 fiJJt (J^ ^ -4-^ ^1 J 4j(3^ c ^jCili (jyic, L^jJi3 

.^^<.14^1 i ilr>\^ j^uiuj^ 4Atj xlnfl 

^jji ^ % Li l^ii L^LSlIjI c^O L^L>J1 5jj»s_a uAuioj^l dUj ijydc 

CjLajIaJl <LiLqISuJ1 4jlj iLs ^ 

5^_j 4u_/a Ljklj^L_>J 2L£^L-4i_l)i 5 jJL_SJI ^jj-ILlJLj i2L_u/3jj^^_::^l 

*• ^ 

^_yfl 4 4 d. iL> I 4!Ll4a l-xi1ju%j 4.j%_ujj ♦ ♦ ♦ ^ <..u>\.! 

U^LL j—>.^l I ^ A,>t iu t4_^j J^_jJ^) L^LJfc. i^A \ —4i4jj 4j_:vVl (_>i£»JU 




jS iAuuOjlSJI 6djLUfi 


ji_uaJLll 4 jljIILo (^SL^ ... fiLuaj JjJuj 

cjVL>J 1 IjILplj tCjl^Ldjll 4-Lvl i^jdSULi (^jJLfciJ ^jJLin <iajL-i3j>Jl 

•* M> 

4j^l-a—L*^ (jr^l IjLp 5^ 

. Induction iiiji^^^CLuiVl ^4 .jJLqx. i i4^ir>ill 1 


>-^I * I 5^ ^ II _ «R0UX ^j)) ^ ^ ’ * ^j i ^ 

y 1 a3j ^ j (iij ^ i Jt 5> i5jJL_3t_>3j cL_IjLj 4__ijjJaj ^o_Iu _1:^1 

4j^ igj^ djjL^l 4 _j£.jJL1 L^j Cr^ 3^ 1 j \ i^jLus 

4_:r -i.ujVl ~‘ Lr^i ^L^>J I 4__4ailj J cIjjI ul-SJj ... 4__u_j_::^l 

f.[ 1^ c.Vl ^\ ^iJI ^Ju 4^ «>i*>i j^jja LajjLjcj Ljo ((j-4^)) SjJLoJI 4 _jJj.^I 


» SjJLdJl oJuk (3^1 JL^J t L^ 5jj_5JLl 

Ju 4 5—j ir-a. uy}\ ij^\j *t. 4 VI ljuk >» 41.^ d>lj) t t M VI 

*4 

4 I u V r ^ ^ ^ ^Lc. LaIj^I SjljI j}\ <Cl^ "k "h «Spemann 

i4^jJjj^l 4 jl3j L <^im (J-ulII 4 (--Sij^jjl 1,I^ i^jLoxiaJI 4_L>il (j't*-ll 

j_y3Lj (((j-utll CjLirtLa)) :^_y-c_4^ t LiiiiXI 4^jJj3:ija Sj^L^ 

^^-Ls iCjLi_3till dJLA «(jL^c-;*-j_L^)) JLaJj tL-^jLo Q^ Iu 

4 j.tj J r 4»il^ c. ((Cx^JLcuJ)) (jp-Il ((CjLoj^DII)) cdJj ^1 dJUj ^ jl> aj .4 _i-uJlc. 

t^b M.4-uVI IjlA \se-L^ i4^jJ»jj^^l 4 jl 3^1 cdJj (J-ulU 

4_uuJl-^ ijA^ 5 Jl^ 1 ^ ^ JlJl 9 Li^lcdb 

«« 

LaJLjlj I a^.a 4 jl^j ^_yjs Cj^ 4_twJLC. cIjJ^SJLS ... T LiitiJH 

«• ^ 

i^jA 4_iLflij L^xa (Ji lxjL:^ 5Jl^ ^ ...^j’^xL! 

4_t 4^1 ^iSLa^ 0^^-stJi Clil g ^-ia 3j-^ ^jjj jJLx t rt !"< V a ^jL^La 

^3 .4 _<« < lb. 4 _lajJl^ CjLie^^ xJjL%IiJl L^3 - - . .1 t ♦ It ^ ^1 


^>a ^ 03^^ 4_1x^V xjLajI 

.(jbaxxLi/ 4 JI ^ CIjVL>iJI ^xLuJI Cuji£l^ 

^ iJr^r, SLiiuj ^1 a.^<,ij ^jLx-uaJI 4_cv| t^jLse-lll 4L-u 1 1 (j 

-tixll 4_a_iiJl)) ^a f.*>j La-a ^3^ i^i ^^yJLjjL^ 

«• «* 

^ cLxCujLa clLxoj i^jja ^yrt *11 (3*_i!lj ^!us^LiMJ jJl ^Jb <( 4^.1 A a U 


« 4 * 


(( 4ji. Ml!I)) lLUj ((^L»j L<ui)) IJLA j..4 t <i j xtj > ♦. (, iifl < u 

.♦.^l-t.-:rl<.i^l ^^1 \jjt Jjj-.m 3Jb iOrganizer Lj 

4_L:vVl ^t.) ^ 11 1! ij\J ^ ^ ^ Y 1 C-<-3e_Jl 1 JlA ^ «!IiJ Lfl JU£.j 

Cujua-£ I ^ ^ ' ciilj 4-1^ ^^^L^cILljuV (Jol-t!a.) 

1_i^LLu 3 ^ISLo^ ^ tcijl T& ~f I «iVI ^ j ^ ^ JL^G C7~^1 

»lLuI^ ^ Cr^ 4 j^ 1 jlj-4 •J'i^ ((CjLoJiGjO)) 

^ck: (jLst^ (J/JjGLGlII (ij^_5tJ cJI_p ifiUjL;^ ((^Lg-jj-luj)) cJlSjj 
5^.a1 U> lLUj g-j) g-LGJV ^^yjj^^-TtJI 4 jLvV1 

jjL^uaj 4—^1 j4 3jL-i!ul)) ^ola-llI (jl Cj^tt jj| (JUj ^-jllij lOLibcilLuLjVI 

»4 .ij-t-^t 4_G.jjiau n.^ Cjj_!!L>JL 1 ^ .^.t tLlJI L^IGJjj J1)jLj>JI ^ ^<1 <tl 

JiJ-it-ja «(jHlh*” l 13^J ^1 i Cjj) ill £>J_A Ci_ 

t4^ij4^^tl SjLo^^l (iUj 4.. L>~^ 1 4j .4^jjt^>JI 4j%.uijVI < li^i,gr> 4 -aLc 

4 a 

^J_jLiil Cj\ j 1<> r eljl—jL^JLtduVI ^jl 4_xJr. ^J_aI<JLl (j— 

JU t <tj jjl oL_J.4^ 4 —LA ^CjLj^Lfl-ail (JT—^ 1—4^) ^4 —J-IojuU 

cjLjLfl^^UI IdL II l 7"4^ Lo^j 

L^_£jixju cIdLGjIj Ij^L_^ 1 4^/U Cj^l_c.i_fl_lJI 4__«-uljJ dijjlaj Cu^jJl JJJ^J 
4 4 .1 III l-jji.L'^ l-j ^ (J^.i.’in 0-%_-j— j^Jjz i, ^ 

4_xjlj Lj-oL^ M_jJL>ij 4-_j_<iu_c.^ 1 ^ 4 i.*4 ^Jiscjj iTopobiology 

♦ 4.A^ri-t-oXI cIjt^LtiuVI if* 4_aj^^Ja f.^ "1^11 III 


Recapitulation j)lt 


yjt 


J^) jAii ^llil jJk>j Jj 

((Meckel- Serres 4 j^_^ _ ^^4 jr.j ‘(u>^ ' ((G^t-^” (Jk4jc.^ 

o\ 4 I III L 4 (^LrwjJ L7^ O^ 1 ^ ij l.» i.oar j i4-^^>j| CjlGjiSiJI 

*■ 4 « 

4 £X 4 - 4 il ((Scala Naturae 4 a_uW1 ^ 4 J-i-u» 

</3b» ^ 4_t>.VI gi . 4 !^ Jl,:^! 1A1 0 Cjy^J »♦ >^^1—1,1111 (J-uaujoJl 

IjJt kJIjL^Jlj^ jj jl^ 4_L^I 4— L ^^^-J Ii jjv (, I Jj-Xj 4^L JGL^I «Rathke 

^jniLj-jj-Jla 3 jljLl^ clu 1 £ glGjj*^! 3j£ld (JSlZuj Lo^l^lLii L-^GiuH^Vl 

kJIiL jj,.Clllj jj) jIoJl Qja (jJl 4,,i.A<Vi 4_^L^ i^a 




tfv aJLLwI 


_ ^Lul - L^l ^{jlxj^ (j^It^LLaJI 4«l 4juIio^JI c-x^l^pJl 

Jj^l ^\2^J^\ ^Ij ((^^-aiti3» ^ j'^4 

.((4jLulaJI ^«ltj/)) L^J!L>o (jpJl ^LSjj^l i— jLwjjJ SjioLtll 4i>.lj^ 

((Recapitulation Theory ^LijjVI Villi)) cjjJj I 

43j)U < A^ ((Meckel- SeiTe,s Law 4^^^^ _ jijjl3)) \ (^j( U^] 

ajij_^/3\I jl^_l3Vi. j 4 j »lU cjLIjI£L! 1» t 

•» m 

0-<jJL3 4_lm <"^.,11 (JIjI Jufcl—iuJLl ^1 (jr^J . rr 1 ^ . ..t L^ 

CJjLI^ (j 7^^ 5j-£Li!l ^1 Lj-aJL ^J-3^1 Ur^ - l^illl ajufc Cr^ 

^LSjjVlj jjLaaJI o ^1 ^jyJuju V 4j1 ^1 ijjJoaJl tiJi jjT 4juLi 

. LoL^ ci^ ^ yu2JZ. 

(-.<_>.Ll<o 1 ((^jSLi^)) (^^^-x^Lx-a Jlj>.| 4((^^^-^Ij 0^ L>tji j-^jj L^ 

^ ** 

(j-L)^ lZjLxjJuJI^ jj)jl^l! 4-ujj>Jl jljJoVt < ;j-U (JjLallJl 4_3t-uaj j3l Jl3 

^JjjLiIl (-iLIj ^jja -^ju^ Cy^ ^ 

4iv^ 4 j jj^ U ^1 1*1 !t ^^^Isaj 4 j Cj^U (^^JlJI 

•• •• ' ^ 

K .. 1 CL)I Ju 4jC,jjb 4_i-i»L^^ 4_uj^£[j jIjJoI jjk Loj] 5j^^—u-<a 

j|^L3)) _J (-dl j-il ^_;j_<j_(_o Lo a (^* a 1 <,-r> '^‘(tlj jJ_joISJ1 ]I 1 ^i^i 

4 4^1jlI1 4JL1cuJ3 ^ ( 3 -ajjo j^laiil IjLAj ..((Von Baer’s Law 

.4^j[jljJl ‘.LilyiuMl ^jJaj j^l 4luaJ C-u^ L>^ 

((^J.*LlA C < < tiJjI)) 4-a^3j j^htl 4j^ <t JL^G (JJLlA (.^L^l 

4 j ^ J' '^ ^4-_j_Lu.j>Jl j1 jL>^l ^^doLJuJl aj^Ls ^^yJLu (^jJl 

4^ljjuaj ((^*Lub)) j^L ijr^ 9'^ Cr^ 4 jII1^ j-Gj Ljj ti^Uljj^ll 

y y ^ — 

4jM-^| JL-ii La V iLH 4j^)Jaj ^ ^_yGjL_a-I(J ^jjLa 5jj_j-^ 4jj£L3 

4 JI (^<-Aj La 4jr >^1 ^q-AJujG ^Lu ^jjjJI i^jLaJll 4 jl:^V 1 ^aJL: (jG^Ldl ^^LcTiAI 

4jL>.V 1 ^alxl LLj-stLa ^^-»-uLJl (jj-aJi dj ^ t jcSLa^ «(()) 
iCjLl^J-^dl 4^^pmi t—k^LijoVl (itst^l ^_y3 1 ajj. L> < I jJ^JlIx^^I 

.(((jjljL)) u-jL^ 1 ^ ^ <>n 5^^all (LUL 

cljT ^J.a-:9e_a ^!! 4^,LLxl \ 4-dola3j^l aJuk JjxO 

i , V !**( H a^ h> \ ,*\„ i .1 j_c.jLj _ Ju—slJI 3 tl jJ^L_>- 4Jl>.VI aLa-ic 

j ^ 1 ^ ~ a, \. A a a^_jl13j 4-3^ 11 1 ^.ta 14_i^LLj 


lA-t,U 





jI^XsLj 4jLj c—>1—^ JlTlIIj j^—lL^JI 4_L>.i <L-tSL»-c.uJ 1 ‘ >j "< 

%% 

^Lj ^c_JjJL1 aj, j 1 11 tr" ({j_oLj ^j-3)) c^Lj:v ^_yJ] l^jLstjl Luk t4 j cii < n 

^_yJI >.A j S• *< 11 ^j5-I| glial < (I ill )i rt*i L«-»l ^_yl-jju>^il 11 

t4 /:» 4_<a_j.S_>. 1^-lla.iiJ ^ ^^JLjJJLI ^ JL_u " 11 

CjLj^I ila-ouji (Jl^ ^^^> IajLj" r ) ^2 >^Lx_j V 4.jjO j_tiu_jj>J 1 i cr^ 

«* «• 

oi-^ oMj JJ iU JI 4_L^I i ^ 1 - ::^: . ^ 

JL^ i V 1" tl 4ji^I^ t \ ^12 la juu^mJu (^1 <J^L^ Ll! 

^ 1 ^ ^ Ljl^ ^ I JL^ I iJT < *>0 I ^ ^ '<)) 


Developmental Genetics 

^j^-3Jl (Jj-l^ ^g?"i f <1 ^ Genetics cjLLli^I <L-lujIjj ^dc. jJj 

4 ^1 3^^JkLli 1 ^"i—L-uJ ^CydJ' ^ 

La ^4^^L4 ,uJ 1 djl '> ^ J1 j ^ SjjJll jJjolj_aJI 

JLaJLsi 4 _jljLjl^ A L-aj,_</^<|j .i A i ^tl ljufc CjjJl_>JI ^1 •H Ijla 

^ ^ i^'J ((Jj-L«s)) jL^ jJI Heredity ^<j-k:) (iLuVl ^1 oLL-uaJl 

^^JLc. ij^^l : "i-A ^_yjl l1i 1 /, j, >J! 4_tduljj t_Ljt-Juj ^ 

3 ^ ^^Llllj iwJjLlfl)) Jl-^ r I JS" ^.iiajj ^Transmission Genetics cjLu^I J1 ^"11 
CjLL;_:^ 1 ^<i_l£. ^ <»j L^ jl) Physiological Genetics ^J.j.....^I 4-^lni iill ^<j£i 

DjjkUa Liluli^Luo 1 )jit' jJI j-A 
J_ua_jij jjlj Jl-£ <Ul->J1 ljuk ifiL-lLaL^I ^c-^LaH CxcLii 

«* 

<LaI^jiJL> y\j ^J.uoLa]l Jajidl jj_a- ((T. H. Morgan ^L:vjj>s» cjljL:^| 

1-^1^ 5jlliil!l ^IJui .^fiLdjull ^IjjJl^ l3j^^ t ^jL-saJI 

J-^ Jjl O^i a 1 5jJj ^ diLu^l jck:) t>-^' Ui>^' 

((Ooldschniiclt ^ wJlJ^^^ La ^L^JLl I jla ^ ‘^ 

* *« *• 

cJK uUj ^ JL^I I jui, oljL^VI jU . 1 'Wi 

y^~L ^jlj)) Jl—ILflt LAj—C u_» 3jljl^i (JL_<;_C:VI CjjL-^ (jlj .((CjLt^^)) _4 

M 

4.j_lxi^^I J^Liill jjjLa. r><v M(j jl^ ((Schmalhausen m>))^ ((Waddington 

(JjAll (^-^1 »(jl Jull IjlA OjJ_>JI (_^,jl:^:_J1 JoLuijIJI LLtJtj-cjal 

. 1 L ^^ 1 ^ I 4JL>-j^ I Juj ^ 4jL) 







p ■ i»l 


.-li <> •^■1 Jl^ (( Cj LLj ^ 1)) jjL-^ 1 tl ^Iju 

CjLij__^l gl U-wV ^ Cjl—tijljjJI ^ jlrt *<]i ^Ljl-udj 

«• «« 

<^cl*Jl IjlA ^.(.ii.i.fcij-a (Jli 1 JlISLaj h <<nl I ((SjJjja)) CjIjUx^^ 

4_A_-cu£1j 1—a CjLLi TsJj 4Ji^ 

Ijl-^Jj .^<l1jL_5JI jI 5^^_4jJLl jliiVI Cjlj 4wudL_^j^ Mutcitions «L_uljjJl cjI^ ,AinJI 

(1 Jl^ fl*f <a tCjl lilt.,} s'^l 4_)1 JLj , „ " iCjI_l^I )Jl}I oJl^ d \ 

* ** *• *~.y «« « «* 

L:3e_j_xjij ^\ Ij 4>> C. rtUTL ^Lj (^JlII JUJl.>o jjL:?tIlj Vj 

>-L^ jlj^l LL1£J^ (j t ii.^.) ^_yic. 4 rt.i^ 

«* 

i^t_j^3t_U3 ^LjULU_uI ^ _4 i L^lL-u lL^O 1J) ^ LjO 

4JL>.j-^ _ ^ISUI 4-^uru CjIjJiWI ^ln.*-<»a ^jl 

Jl_ 3 cli^L_ji_rt_jJ 1 <jJlA CjjL-^ (lA^J ‘L^J—^H-ILl,!» 

dllj dil—t^ljJ VI ij-jsE-aJI Iju^ <* 4_*_a_4.LaJl JLjJl.>iJ 


(j-ujLqj V CjLLlj:^I i^_yA Jl,>.Ij (^1 ^jj-A t4 ^ a 4 n j ^ ^ JL^ 4JL>.^^I 

M 

4 ji qr 5jjLre_<i LT^J ^ j hh Vj 4laL!lij 

cIjLLj^I ^ ^ lIJ^*** .* ^ 4—ljulb (jl 

(jl . .Avery i^j-A;l» ^1 til (^Ju ^ ^ ^ 1—^ JlLC- iljLjJL->> ^ 

^ Ml liLlp 4-<ij^Ui ^^^LseJtXI ((LjJ)) 1 

i 4-LLuaVl CjLi.4^j 1 ((iJls L^jJju)) jlju-aL dUjj (1>^^ 

^IjujI^ 4_jL1j CjLI^jU_J1 oJLA (Jj^'JlLuu (^JlII _ ^ XiXXLuJI^ cJ~^ ~ J) ^^ i 

L-bLJuJl$VI (jLl^ _L^Jl 4 -jJuJL>J 1 4JL>*j—>a 

Sj-fkLia ^ (^3_<i_iJl 4Jljl ^ J <>> flU 

.4JLIII t -11^ .5 11 Tc-uajj-i-u (^JlII j-stlJl r^j-oL^ 


>^t La^ f f»k ^UiM 

1 ((^JjLufl)) CT^O 4<j 1 La.^}j£ jJl jJb ^<Jl*JI Iju^ 

.|^L_a1 C. _ tl .til ^ “< ^ I tiV 1 li-V A ^4 * tiTi 11^^ HI d. it 11 It f I)) ^ “ I 

-sLtj 43I ju ^J^Ju 1-^3-* (j"‘^ tjl 4_i2_t_LiKJI3 

J^3i9 l 533^^ 4><il ((5 jlS_C.)) _3 4.jjil Jjfc ^^[3 i4jL>JI 3jLa 

*% 

4-_lL^ 1 5l^ lIjLLj-:^! Lt^ c-flWI <JLa 



I 





* 


^<<L->. fLu 4^Genotype ?^') c(*ir> 4 ill» 

Jojj—Jj (_yi-C. «i..U Cy^ 5j^l—uaJI CjL,^ j 1 ».J< 1 ! La_3j 

(^JI^JLII jjixQ-_>Jlj jJk 4 jLjj.$1a ^_yl^ (^jJl k(LjJ)) 

^j^^jJL4_4_uj 1 ^1 5lj_tJI CjI .a. ^Jufc (J-5_ij (_^jL!l (( Uj)) >-Vl 

{JjuojJ (jj^Mi <l!I cjL ji^fc,! I iij cjL_ua-lL ct^J * 1 A. t j Art 

%* 

(J-Jti (oLLc^I 1 fl 111 c-dLtiiu^l 

4_jJLc Ij-aLLs) 0“^ Cy^ <—3^-t TtJI :t-aj_£j_lll 

»t ^ 11 -\ /~i 11 >i ic*. i**! I (i.> jlII i «Exon ^^jlm^\ )> 

4 ^ rtl.! 4_^LL) CjLu^ CjIJj -^JI j ^ ^ "•'' 4_^.jIdjJI 0*-}j>- 

•* *» 

CjLLi—skJI (J^a-C. <30 (ju-uJj (jy^^ (jr^ ^ J «4_d^!I 5jL_a 4 ^Lj_jud 

M •* 

^J.4.ju V^ V CjLij ^1 Ij) ”< Ttl 1—i4_^LljJI 

jlI^ (j\::K (^1 (J a c. L,h^j^ «^aSL?e-!ill 4_^T» l^ jlr. 4_ila-> li. ^ t4 < u.<i ^ 

cjLjvLp^V t. < I iiLlII c-«-4.iiLlJLi 4i_lJLuIuJ 

<(^4 CjljjSJll 4_L^Lit:-Jjj L^L^I CjUjSLa cJiJLliu 1 JL^J 4:^^Ji 

4_^laI ^1 4-^.a AVI ^L_a-Jlil 4—xLa—c ^ ^ ^ 

•• 

<>uJLA (_}j i4_LalSJL^ ^ ^jt\*^ <r LojIj jJ-a—»-J V Cji-l^^II ^jb 

4^1j ‘L^^J-^I <l^j>»ll jJ-a-»3 V 4_Ua^l 

1 ^jjLjj SjJbLli 5 jlSjlI,I ^^GJI olxJt) ^Jia 1 4jua 

(jy^^ 4-^LL-a.j ^11 4jl.j.jG (j^Ij i 4 £jL tTaJLI CjLLlj^I » ja ^ 

m ^ 

^!AJ ( 3 ^j (jlj i ^ i l^a ^■fl ’<J 

*• 

(JjtAlL 4.jji£^^IlJl a 1 a 1 c. ♦ ^_yjLoi< 11 lGI <^i ill C.tj^^ILI 4.alS <11 

l^-i^jJ cltVLst- c-a. \ ^ II ljub j. ^^jusTt 11 ^jyGi ^a.,^^ljL^I 

^jL_aj j^jja <?jj>^l Gs j-y^I * JJLjJII ^jj^SGJl cIjI j CjljjLa_3^G!l j I ^j 4 

4 "hII ^IjujJI j-L^I ^jj^^uJl 4-aJLa-»J 4—uo^i^l ^a-^ILi-uljJ 4 U i^ >■ 

wUjjjLx>L^» ^ a 1 • J 1 I ^ a ' ^‘1^ 4 jG,^">^JI LaL-£ ♦ CjI^.. mi.>JI (_^JL>-Ij 

•* 

4 jL-^ 4 lajjJw ^a-Liij ^ aLaijiil JLajs iaCacnorhabdits Elegans ,j^L^j 

tcJjjVl ^jy-i£. I ) 3 ~l^ t iyLS^ ^La J-^l I ^ jG |jjjl_>. i L^ 

4-.j^ I JL_c.l j_2JI JljJl_>ij I jJLlSLa-J ^^^jI till j ^j_a 


Cr^ 


:6kjLAjSJl ddjjuil 


lilLa L>^3 (CjLLijJI tliij ^ i 1^ JJL»J DNA ^40.^,,^..f I 

JUJL-skj ^ ^ <01 tCjj—^yjjJI ^JLoj ^Ijlj f^jj^ O Ij L-Lti-*a 

. 4_iJU1 5jj jJ 1 ^ i <1^ j i^c. ^J^ CJJ^~*J Lt^ ^ 4.j ,u.(1 1 

<vU H L^_<u<-ulj ^4_^_^La!l ^ ^ 4 'ij. Ml >Jl 

3jijjJ1 J!l^ _ ((Drosophila melanogaster «.i -w^ a >L^j_<-iijjj)) 

1 i>> A" _ cjjL:^ SjL^^ _ 1 ^ t JjL.:t_ja Cjlli _ Sj^^JlII 4 

JLC.L_uj ^Jt) 5jLC. (5J^J 

^ ^ L^IjlJ I t 1^ LjU->^ I JLJ^JI I C-d 1 < II1^ i , 



JJulL! )) 1 ^ i 1 lIjLHI 

^ < <1 ^ A C-djL-Jli^ 1 ^ iii'^ ^1 «4jLjJl!I 0 I t 111 

(Jlj-Ls Ljt-u31^ u-sjuiu-HJl Ijla 4 r Segments e_3jui 

w 

^ ^ w iM ^ 

4_bju2u ^ l-Ajliil ^,j< CjI < ^<1 r 4 ju^ xio 4^^^-s^ IjL^ (4) 

•« 

^ ^Juxxll^ cIj^'LjlII ^ ' '■ 3^JL_%_4 u-£jLtIu 4-^j) 

. JJj>iJll CjIj 4.jJuj>Jl 4_tJiljjJl IjlA .. 

^ q 4 4 ^lZjIjj 1 3 rtl 1 ^cxIaJuJi ^JjLaJI ' CjI j cIjljij_jj>Jl L^l 

i . /14^ \ \ JuLJ '^1 i ^JJi. ^ 4—LLlj^I LaIj!V1x>. (jl <-^J[j^jlJ,1 

dj ^ i ^ 4-x1j>» 3^ d«_<xJ I dj I j 4_^%JL3JL I ^ 4 ^ I ^ dj ^ 

i ^l-jJLs *^1 L^Lljj^ 4_jAjJL5elt]I djLxuljjJI ^jlSHj ^ 1 ..i^ t^4-LL>. TY _I1 

^V 1^ ^ 't\ 4(jl_4_u_jVl i ^ Ct-^J djl—^jLlLU 4 _jlxxJl]L: ^J jl 11 j^_y^ 

^Lx<a_-flj 3 ^L_jud djl^^-j-ij (_yJ| 4 _j^^JL 1 dji^ A.lr>.ll (jr^l <—^LjoVI 

(jy~^ L^JUjUdI^^ JJL-^lUj ^ 44_jjij^ (JSLlIj 

^ LlLjl^^ i^\ 4-jI .3j^j_3e_c 4 i ji4 djVl_2>^ Vj 

(jV IjJaJJ . JL->J jJj dj|j-<lLaJl JUJl>o 




,^.1\ djL>j) * 1 ^ 3 s ^(jl t (I 1 4-1X3djL^JudJ 4-u-i->tJ1 4-<-ul^jJi 

djLii—%_IL-<-uV! 4 i_d (^jJ!^ y^ ' ‘ ' ^' i ^ i < 4il 

♦ 4-i^»-L4»jtrJI djLa^l*!)"i I fiVL> ^43( VI LLoLoI diJjJ 

1-^1_1^1 ~ ^1 :5jLjI 1 '"> ^ (jAi3_4_ijvVl djIjjiaJ dj J—Tw 1 ^1 

4jLjj djLflj_(_u1 j i_y^ 4_^LtxLjJLl djLuj^l Clusters djlAx-^ 

1 jj i i^'\ SjLcl t~ A djLjlj.aj>^ ^ t(( J)> 

** ' 





(^IjlII ^Vlj . Hox genes 1 (jlLl ji^j ^1 _ cjLuLj 

f^jja 4_-uj.j^l OL*_j_.4-:ae—LII <>JLJk <l^^jJ L« jjb (JjoLjJI 

Uju^ cjljjljLfl V ojI^I f.\ ^-<-o L^ 4 X 01^1 cjLjl^^_p>Jl <—^3^ 

^ ** 

4—l^ I II U ^IjLjJlIIj ( JiLi^t cIjL j 5>j JiJ 4^1— :^l cIj l^ 1 

CjL*-4-:^ 4-ajjI C < tf,.<^r<^l lLu^^ CjI^L^ i^l Cj LjJLt-<a_fl-<j_3 

Cjltj .-rK LaJij.j:v^ “i aj L^ (jr^^ CjL/j I lLLIj a 

c.ijsr) Sj—^Llixll <>jla ((Slack et al tiJ^'L-juj)) ^ t^4 j^ilnn 

^jyj\ j—<t ( II)) ^Q-tjul Cj 1_L}—i^l ^JlA 4, j 4 (j-Uo 1 ^ ^L-C jj ujJ( <0 

Ancestral l-I J >.U^!I LLStj J!uj L^jf I « clj Zootype 

.Metazoa ^jl5lJI ^ Genotype 


LjoJJ-C. i(JL(_3^t ^-x^^ULl 4 JLq_^_a C It > Jlj>.I ^ 








* «■» 
JL^SUjL 




_ ciJl jjT _ 4.^1j^l (JIjL i-o 1 j JliI 4 _j-4_ALj 1 ♦*< JuX 1 >-/a ijJljj] ^ L*->.lj 

4.La_2JJI ^,,V (__dl^^-j-C.VI VI . 4_u.j->iJl I_4 _Jl4^ 

‘“'l^ ' II dtSV (3^ *4_*-J 4 _jlo1_ he-i^ i4__A__>-M-II CIj i m II ^ 

•* 

. J ^.ya 11 1 JJ ^ ^ ^ 

^Jb tla! 1 i<-jlibILtVI 4, jl o..r. 4ja a>o Ljo ^<u^I * LtLiJj 

Cj^iLc.Laj a (jy-^ Sj^juaJl <)JlA^ t,U 5 jj-lo ^-Ll^I Jbj-aJl 

L^lc-Laj ^Luoj IjlA Ij^1_>vI1 <J1jLIj"v iljLiILo 

^L( u. fl J ^JU ^-4 I JL_lJ <—iVLc.LJG ‘ 4:* t-Li-j—>J,! (iijJI 

4»5t_A^A_>5 ^JSIj jJL^I J>^^-aJl JUuj ^ Vj 

(—9l^^-stJI ^1 r. J-c-su 5 j^.£^JlI,| CjM-^ 1 ^~tl (.iJLlj (jl 14Js3l_<_u_u 

CK^ L 4 ^-» . Jj-Ail J-al^ ijyJl L^-iJII cLGkJI ^j-C. 4 -J^jC. ^ 


♦ I xjLZlII <Lauiij 4^^^ 4. 


X U 4 jL^ 


p :0»jAa5JI SJjuuil 


jj In *<! 1 4 j [a ■■*-1 5Jl_j_ 5JII *J1 J-^l i JLAj 

j^_ya l_i_<.u^j l" J ^ ^' oJlJ^ 4_<-uijJ^ ' ^ * j j ^ ^^ 

. (^ ^ ^ ^_J-4-<a-flJ I ^ ^ ^ 1 ^ 4lb JL>J I 4jj^i<r> I Ll>.^^ cJLc. 

1—^-lo 1_tilu (j-«j 4_I*} ">^l, I Cj LLo— 1 (j \ Ju ^ Ju ^ Ir. 1Jj_C.j 

*• 

L_j_^^j_j _ ^1 ^l _ ^JLc. jJ-isa J—SJj i 1 (2>:J^SJL11 4 f? 1 ~i V <0 <3 

4_>L^ L^^LiiuJ IJ-u Cj 1 - 1 jlj>J 1 (jt (jjJLOjJLj jJo Llt^j 

* Lojj VI J ^ ^ 5 -^ 1 4-i.<.u~i*C 1 La Jli Jl>. I JjLaJ ^ ^ j ^ ^ 

La aJl^I (JILcj La_>l Bj^L 1 Liiu-) jj_uj Lqj CjLLjj^I (j IJ 

1 ^ 4^ 

JL>. I 4 j I 1 ii~ (^1 L|-^ t(^L-tj/Vl 1 Juk ij^ialLll ^-JU 4_a_uuJl^! 

^ M 

Ml !\ ^LLa-j-cu-j Cjlj_i_iLj VI 4_1^ g"(<j 4_iijjLJ>Jl CjLlj ^ti 

>^jji Lio 1 ^ ^ 3~^3 4_>.j j (__3^L-Ti.^VL^^ 1! 

^LL^I <>3 4^ ^ J-^ ^J] -iL^VI JjLiXLj 

^ cr^ J- J - J - *~» cr^! L^Ui 3j_i_L3 Jl<u 4^a-ilj 

^ 4 * 

. 4^ 1 jj 4 j rt 1 "K Cj La j-tTuJ i ^ ‘ ^ .* ^ 

4 « 

LlUj Ijl^ JuJa 3^..u^ CjLloI^P-^I Cjj^I jLflJj 

wLA 1 !Ji—1-11 i.Zu. 4..,~ ^ (..io CjVI a ~Lj>-i SjuJ f* jLJklj_cL ;jJLL^_d 


^^J^u-(_u ^.Ic. 1 ^ 1 >a ' l^*i n j. aI^LiTI Mif?"! 4 IL^^Lju3 ^ 1 ^^^JLLxIXI 

(^j—i j~ ii!l 4_^lj j ■>JI JoLqjVI 

^ «« 

Metazona Genotype cijLj t i U lI^^I jI ^ ^jJI iCambrian 

Lcj A *tc I ^ ^ I >> . IjJ^ Jl>j 'i? jLS 


(jl La-^ .4_jJL)^Sl!lJl tisLajVl 


un 


I ).aJ 


J 


il (j-a 4_i:>.VLl JJ i^ *n 4 jJl.^»«!u 


(^jJj La L^ <-^l i-(-t)Vl j-tuiAj CjLj-:^I ^J-a^. ^LuJ IjlA 

tLaL^j^ “1 I 111 (^1 jjJojJl ^J^-L-4-U—4 ^ i.^ (J/UI—A J) r. J Ur^ 


Jo-a_Lll ^ Jj) 

^ *JJ ^ L. / ^ j xLi 11 ^-La-Laj-s^Vl 4_iLa_Jti c.-.*-c^Li-uj 0^-:i^ ol 

<1 til (.^-^ 1 i iij-tj 4_ij_5.j>JI jJlA ljL*_LLi_oIj t4-Lol5v“l A 
^_^iaji_j LL_5_J Cr-^ 3 ^^-a 1 In 11 ij^.LaaJl f .\—gJ C. j "v- ULIlId 

M *• 

<> JLA ^ !■> V . ~( ciuJi O-)!—^ i-iJLij f^j-a ^1 ^ 1 4_j Al_,,.tt g L_-tia_c, V1 

4jUljj ^_A <-LU j> ^ l_i Ji ^ \ « L^j 4:^L>JI al^Iol ^j_a g l (>>r ,VI 



I 


A lIiLL-^I ^.tnA>a ^L:^ 

oJJb (^jLJvl lIsLa t^4. A 1/^ JLj>.|jJ1 

jd^^l aIj La ^ ^ ' ^ * j «t-^ H <^1 Tr~ >VI 4 jl o r CjI 

* «* *• *4 

ajjjLiS (jfO^ ^_yJb LojI^ ‘lO^^ cJijLlij L^i 

.Recapitulation ^^UjjVI ^liil 4jj jU~t l SjjfcliaJI Lol 


ftil 


CLt^j ^_yjLSjjVl ^ i" !i ((4j^ \ t >t _ ^jSl^a)) 4jjJ^ CjJL-uoj JL-SJ 

M *% «• 

i<(4_jil!iJLl 4 -^jJj^jjJLIj)) <Lia_L^j i>L:^l 4-^ 

4 tf j >J. 4 xy^ 1,1 4^j^ l^**i]I o^Jb Ll^I lIHj ^ lIHj iJ^ 

4j I Ljq lx.) ^jxJjLJ ^ J-i ^ ^ ^ ^ JlA-a J - 4ji^^JaJL! 1 (.illj j Luaj I y I 

4iL^«.fji,U L^ LLax aj i y^ I ^jSlx-J jj-^ CD L^ jOJ 1 4_L:^ I Vj jj)jl^ 11 4J^ I V 
(3^ LI^ iS I J)« ^ f^6 ^ ^ L>^J * * j)-Lf,ij Lt^ 1 ^ I 4j I ji^^-.>JL 

jjJa li u'j— y^ J^LIa 4 .- J i J ( > 11 jl^Vl ^ 


1—4-Si^ lLH <^ ( (iV 1 ^\ CjI ^ —IL^I 

4_i_LjJL^l jlj—InVi ^jl !j_ tic. I JL^ 4_j^JaJLll jLuajI 44 _^jJl ^^1 

CjI aIj) J >J ^ ' J * :^i j^^SCLlI I_(J g *< ^1 LlaLx-al ^J—!< OJ 1 xj] 

.^jJl ^AxjL, L 4 IA l^jl MU 

4.1 1 t 1^ J t n A'a L^ ^ J A 1 ^1 ^ » I 1^1 4^1^ \ j d..!ll^ 

1 ^ “< ri I 4_Aj_i>. *^jl (jn~ a ^jl 4— IjlA (J^I 

L^AjjSIj (JxjSL ^ (jy^^ (y>-i ^lt.4 4jLiuj 4_L>.V1 ^«Jx. 

yJb IjlAj .^jj^-ixll 4lx-Ji£Lll 4 ^.ALuJl JoLxjVI D^J CDLjIj_i_>iJ 1 ^jAa.xI 

^D-A Jd^jl^ < > I fu ^Jc^Llm ,<i 1 ^1 La<11 1 kXJb *>■ L11 

4 « 

IjjllL-t-^ .(((_3 ^L-i^V1 jL_ilitIi)) L^L^ (jy^^ 5j_ALljaJl 

Vju t l^_^.,ii/L^ Lu^^^ (jl iS^ (jJ.fcJl 4L>}fl yj.^''ri lIsU, :^Jp.L,tt~u 

•* m 

, .. S4.^jjij.>Jl ^ju;lVI 4L>.j.xj jLll cr^ l>^ 

%« 

4_SjloL^ C.<-4-tLjJ 4_tjL^aJl yj^^ 4 „<lag" 6 ^ 

^ ^ 6 J LajL-o_5 

bx. L^Jx y^uu^ (jy^l i La^Lsbl! 4-^1-;^ 1 ^j)La ill y\j CdMx.L<3J 



cJlJjJll 4 .^.ti., C ^Lul L^ LLa_LJ>Jll t.^_L^jJ| 

^_^JL^I ^^Lj^^I)) ^Jt l^pfCTt I <0 L 4 Mil lLIJI i,ti.li ii«,ll ijul (3^^ I )\M 

4_4.4-^ o! ‘(cr-4-^' Lt^) «Somatic Program 

JL^jqJLI ((^_yJjLJl ^:^Li^^_Jl)) ^JyJL djLjjJuJl^ jjijlrtll 4 Jl:^ I 

^IjL^ ,t I 3^^ 3-^^ <LS_La_Lo 

Vi" tl 4_4 Jl_Sj i^jJI 0^ *^1 ‘«(J;r*‘-^^^^ 4 

^^ioJ (^1 i Jlj^i<.<i < 4. < i ii 4_)l_4 ^ 1 t < 4 11 JuJL:^ 

•* •* 

(J_53^ IjiSLaj tjljial 4_4 _j_(-u L^j 

4Jl!Lil 3^^<11 tliL^jVl LajjjxJLuj LLoJ Lo ^^LSjjVI 

«■« 

^ dU /11 ^^Lc.[ oj^Luj c-tjl^ 

L^^iTL^I 4 J t J.U CjLuISJI 4j>>-^I JJUlj 

u|^ t Jlj_3jL1I1j 4^L<.m. ili (y\^ Qja \ ^ nlj^j L^I^Lx^ul 

4JL>-^^__A^ 4_J^^^-_I1_<_U 1_^1 J3-I«3 M—- <-l>l-jlj) J ^ n ^^.jjLl 

^J 4. ^ 3^4—4-j 1—JtLj ^_yQ 1 ^ M ) i 4--^ "h^ _ J ^J*3 cjL 3 jIrx,!i 

jjJeaJl 1 Ju^ (jLi {^j^Jt-uj Cf i *s 3^J^Vl 3^-^ f »l V (3^ * 

.^^LSjjVI lj.ajju 4.j3i < ft ^L>J 3jLc.| 3^*^ ^ 


^4iri J^t «;JUUf H^lAM ^ 

4 \ 3 M ^ISJI ^J^'Lu^^^ L>^*^ (jT^ dxjLii jj tf^l 11 

^__^_!ll! ^ i- < ^ CT^ ^3-,,4 ~ < fiLi ‘ 3^4-A^ ‘‘^!-^l 

(4_^u-^l ^J ■"<II 1 Jl^ V 

j.^L>.Vl ^^ 33 ^) 3 ?^*-^' ic.L3jjVI 3 ^<:.i3i!i)) 

4^3 i4^j 3 4 jl 4 r o' uM- O^jVl diLS-ila ^,.,^1“ ir 4 

«j-iiJ I u3VT ' ^ t J < 3-uad3j d iai 4. />>tl 4^ 1" V 4 4 jJlc,1 Cj3'L3j 3^ 

L^IL>iJ ^jJJu 4-C.j) 4 ^^1 OJ)' i JJ—3CJ 4jji^La311 4J.3JJ1 v. jj3 

.(Phylum 4 jf miIL Species ^^JLj I^ju) jjUlII 3 ^ ^LUl o^l^l 

4.13UI cujL_>o Evolutuonary Genetics cijLLl.^ 1 cjr^i 

' ** 

I ^!r> 4 *f 11 4.,-iij J - i ' ^ Evoltutionary Advance 4j;j-U3!l 

v% 

3^-A^4J ^JuJL^ 1 o^c. i Restructuring of Genotype 






^(Founder Species ^jJLlI)) :jj_Lal!l a\c 

^jUl 1 6^ Lr^! ^ 

a'jjt jlj-ai <Founder Population 4 <,t mJ-jo 5^^-_t-jL-c.« 

<i _Mil .C JJLt-JLx^ SjLiwV >- L^L-ulJ ^ISLa 

IjlA .,. LAJj— ij j_^1:sL<JL 1 JJL*_Iij l_^-_*jj^ 

Cr^i 3 jljJLj :k 4^j.LaJ aJLii J1 jJl^:>o (j’CJ.x.uJI l-SVT LajjJ CjLj-jO ^JI^JLLI 

• JU ^<1 I ^ LuuU 

2b| JLJ 4^jIaaJl 4lflii U ^F_j_Sj ‘i 1 ^\5-jdl J-A ^ LIAj 

4jt_^^ Mir jjlaj Jjlj c^O 

4_tLc.! (^jJl (^ijJLj lJ-_d^ <4_ j-ua-SJ! dJUk (Jj-^ (J/Ujj)lr>*< 11 cljT ^-‘ SLu ji_SJ 
•• *« 

M, ,tJI jfj- 5 tl cjj j < mM-j ^ Fisher & Haldane ((^j 1 aw j « j- -.r.. a 4 ^^ 

(JjuljO jjl 4^^ ^Jiin /<aj 

jjjJ i4j 4_t^L^l 4 jM -i^l 4_li^3j jj-3 JSJ ^jl Cm iGcnetic Varience 
((^JlLa _ ^tTu-La)) Sbjiiaj cr^ JjLC. jLjjL 

^_^y.uj_oJJL1 SLxiiJ (_yic. ^ <a Loi^ ^bjj)lr>~<11 Cj^Golll CJjJjv CjVLcu^I 

ij^-LajJJ 4_djL^ ^ Cj-^3 J JULiJ jji JUu ^^-*3 

(_^lj L^JlI^ Jl 5 4^ (tl djuk 4 7i CLi^ja^Jl jjl 

;^V Ci-fl^ I q-a J^y^—A 4.j>-L>J1 CjjIj ^^Lcu_C. C-i^h^ 1 A 1^ 4j\ 

iSLjj (JSLj (»^LJu-C- j-JiUJu 5jujj>- 4^ljj 4-fl^j3 ^\ 5^^-aia 


L,.c^uX 


aJJt jj-LajJl ^ 0^3 ^JijJ! <IjI jUwl 4jlr L^ 

JJju JJl^ 4JI^ d:t-L>. <4_<ji_<_uJJ,I ^IjjVI 4J^ LjjJl>. 

I F> 4 1 ;^jji 4,.ai^:^ I 4_a_j_^j-!lJ 1 ^j) ^ .m ^F^Lc. ^^^1 mi t 

- t-> < 11 4 irt f 11 Cj^Jl>> ^ 1 ^ 

L-^L^-i ijl 1^ A 1—>Ij ^ ^ 0 1 ^ O^JL^ i jj < U I JlA ^j_<a 1 a\ 1 l^ Jj 

' «« 

aisi^V Lu 4 j1j iW^jjjLk _ j <mj 4 )) 4.j;dai 

jjL_*JI 4 i li tl ^^L_Ju_*Jl jlj^l CJ JL^>iJJ CLxjJLJ>> 4_*.jj-_ 4_aJl 4-Jj|j^,l^"i,t 

L^Lj 3^5cj I ^ a *—al^^-Lal L^l^^JL:w 4Jj^^_xilj 

^ ^ •« 

1 l ii t \ 1 mSk 1 i ^J^ I ^^4ASLt,J i« 4.-LU-U-L.LJU Lj t '*'■ ^ )) 

^jjJI)) Ijl^Gj ^JUb jJiJji 4,^ C1 j-9V JlSJ^ ^«(^jjJoJ ioi)) 







*A. mA ■<.!! ^1 ■ iipl 


;l j, 2 , tjl :) ^VY ^ \licA ^jlUI ((Elderidge & Gold jJj -kj 

jL-d^ ^1 3^V 11 iJL-3 ^JLJb 


Ijl^ <4_l1jlII OjjI^ I JiK ^ 4-i-4-4j-iiL j 1 t a d ^ 1^ d W Cj^-%-l1I 

cZjLoj 4-:kjJ c- 3^LIL^I <>, f i mi!I Lr^ 

u-* ^ ^LliLj * j^T ^j ^ ^ ^_yli^l > U <t l 

- (J-^ ^^ L^IIjL^ elLuiI 4^^^..LdU tl <JIjI^ ji“tll L^jLtljL^ 

JL^ ^-5^ LLa_<M-Jl (j1 ) C-uiJl Jjt 1 ^\ (jJJj ^j 

(lai a >Jl 4 J ^j-o-uaj ^JjL>- 4£Lcj>JI^ 4_j_us^_A-ia_>JI CjLi^jJ jjyic. 

L^I 45L4.j>JI ^JlA (j3-:!^ ^ C-!JL-3t_IbL<J .dj_L^<Jll 4—uaijLu3L^ 

^^“ij 1 ^ ^ ^jl ^j^^i-~<.«-> In"! 11 Jjl J-^ "' JJ ^' 4_lLcaJ ((Jj-^^")) 

- jt 

4_>-jjJI aJu^ L7^ ^ _ I *t j '>J i lL3Lj4->VI L—^ C.<-lL) ^ ^^4-9 

>jj ‘ ‘ ‘ 4_iLjU3J L 4 ((J_i.a^» L^ ^Cu il>^ Lr^'j 4_i_i--)j_t^aJJl 

(Jljj V ^1 VI ...4^jlaIiJI dJ^L^l ^Loi ^Lca^V 

. I JUb 1^ I ^ ^ 0^^-lLJULL.Ai ^^jLuLdlJ 1-4 ^V c^JLlJ 1-4- < ^ t ylj ^io 

LcjI t jj) ^j-l-JI 3“^^ ui 

3jJL>:. 4 ^jL^4-jJ ^j.x.i-L><JI 4.jJL 4JU4 t**< 1 t .^. a LusIjLS 1 

d)I t-u 1^ jlII ciJLL) i ^ ^ '^ ",{ I <ji)L^^^JL aJL 1 ^^jl-o-xJ^I ^ ^ 

0^-LM l—L^ ^ ^ ^ (3 ^ ^ ^ JUfc ^ ^ \ 1 5 >.V I 4 (—91 

dt-S^ ^^<->- I J) rt "V! n IjL^j 4 ni ^ ^ ^ ^ i-La-4-tll 

«« ** 

Vl ^ln» -4 4dj j-d)L^I Jj j MtU I J • 1^ \ ^1 

Ll^^ILo ^1 rt'^Vi IjlA Jl2lI ^ Vt ^ ^ 4 ^^LCl1I 

jI^ ^ cly*^ i4jtj-(J(aJl o^^IjUlLI (J-41jjl31 a Ti dul^ <jV 

djL>.L lZlj-uV LtduLj^l ^^^^'LLaVl ^JLua 3 V ^ ^ ^ 4-:Kmi >.—1 i 4j U t, i 4 -W 

ur^' ^ J ^ 3 1 ^ J ^jL^IL^V! <4 4 jl < tl 

%* 

5^_ll^ (J-dl^jJtJ ^_p3^a.rtJ t^j-A-u-uJl C-SVT 4_5LJ_jJsail L^^JL>- (^^^sCt-uuJ 


4^.j.'3l>^ c_9^^l3!L>»l i ^ x4 


' CT 


lIsJI <_jL-.^ljjV1 4 "i t III 4 GlLl>JLI djVyi—<- uJI (j/tj 

l^)-jJuJI ^jLS^ j_A 5^^-AUflJI aJJt ^ J 4 (I x?*i (^ja <_^lj_Ii_9^Ll ^J-j_j_<.uJ 1 j 

n i...Tl-U dji_^O (jy^^ < *1 i~t.> 3? "( 11 ^ 13 ->Vi ^jyj^ 







±.a.jujuoLJi 


4 ^ 4 AVI iJIjIj CjI 4 JuJL>o ^■^./^.Iju^j . 

OjLui L^laj^ L^^Ju>> 4-jlJl^ Ct^ g.j) <^>1l ^\-2i}\j 4^j)l ^"\ 1 



*• ^ 


^«Jjl! 4 4 < <1 si j ^1 jls ^ * • “ S" ^^.^JLJI ‘“<1 ^ ~ -^1 ^1 

JoL^J ^jJj JL^ ^ cr^j 

%% 

4_ju2LitJ L^ (jr^ LJ^ l)^ JJ*^ JljJl^>iJJ tL^J^^-uol ^_yJ| LaJjj S^^Lli 

4j^.j 'v.^ 4 CjM-^ 1-S3 ciJUj t .4.>-l tr\) L 4 J 1 ^_jjJL?e-lII ^jloj^ 4.jJj^^Jl dtl—iLa-aJI 

V I 1 i > iLiU j ' * * 4—LJV^JI J. I 1 , 1 .9\ CjLJLq-C 1 ^ ^ ^ S" 

jf) CjLLij^I ajJ La 4_^^ 4XolS^ SjU>»j^ JJ-^ (J-^Ju 

Li > < i»f 4 _uL^ S^^LS jjl LL>-^^_4I/ jji (3 j,,<,i,i JLoJj ,Cj^Lc.LSj i^jjH |^4.j3c_LjiijVl 

S Ji—LAJ LI J < tifj ^4 J S J^tl 4l.LcduT L-4^LJ^^ S^^_4luLua 4_jlJ^^-d 
Liid ^1 ^2>^L4 j "U CjLti-a-xJl lLLIjJ t^4 X 1 1 <.(.itl 4-L-fcdul 

Ijli^ oL^_IL^Li4 1 g-Lu dJl « _ti_ i_i-uVl ^^JLcJ ^ I > '><JI Sj. ^ 

SjJ^LLJ Si )i J t >11 I I >iVi ^_^yJb 4jjj)I n’) 11 CjIj>.jJuJ1 ^-^1 

f-L^Vl ^Ix. 4 j j-j_4Jj Lo t^L >■>! V Ij J-aIjjlJI I juk jj| »jj) L"! 11 

.^^)->-L-u JLojv 





A.w ..a 

%% « « 

v"-~» a^isi\ 


‘«OjJ^-^” J (jr^ jjy-LiXdUjJl jj. (<^111 jJuo 

<ul ^_jjJL>4j) clxjliij (Jl<jJu>. ^LaJI ^jl JuLjiJI jl rt~r VI 
UijJi ^\ ^1 5j-_j_jua_i 5jL_a JlIuo 

Ijlj jj SxiT-VI Ijla VI i^jjVI 

Copernicari)) 4_5j,j__l]l jV _ j ^ 

4 <a, 1 4 I fl ^1_o! ^^"J lju ^ K(Revolution 


^3 J-^ (jM (>» 03^3^^^ 

jj) r Ji-La iLi.j.^j ^I CjLjI^-lv I 

CjIjj 3l_tJ>iJl ^1 1 ^ ~1 ^ J <>> (JjUj '4 J, 

.^Vl AjICt jjyJ^ t />h^ > 3 j|JjU3 

ijJLlj J—t_j ^cIjlII 4— aj —£ 

AJijt ju>.j ^LjlII oLib jLoJL^VI t t 

((ibJ^L_^V)) 4 j^ la.a JlaI^_ul!I jJlA 

cit iiLLiJI 5lilt 0^ 

i^^LlJ 1 i\ A0\ ijr^ 5JljLl-u 

1 d. A-i.fj^ /^\\^ ^^J\JlJLX O^ J-a^ 0^ J:’ 

J^ <1^ iu>.U ^ ^LiJI ^1 (jLS Llj. 

LlJ _1j ^ jJi Evolutionism U-<!l <.,. a a H 

’ «• 

: L^L^-uju ^LtJJ 4^ 1^11 3jj i^\ 


m ^ULl il A^lj-qlU-ulj A^ijfcjjLllI jijjLi^l J) 4^ 


I 




)) 


^211 J<.‘:.-.t l 

^U.ll ^l.ij AS Evolution jjU^i II 4_JL^ ^ (Preformation 

j, i ^j^rn 4ciJl juT I t ^ i «a c 

Juu ^ <>i]| ljufc .(^j-fll!lJI ^J «c_JL*_a)) 

^jL3tIL<_uj 4 <nl^ 11 clii'a* I t^] 11 1 j j 1 j j ‘11 jJLisc-fl 4J 

'U-^3 5Lc>Jl 4_<_uljj (^c. j-J^ 

o\ Ml <tl 4 j jLo-a-^j ; Transmissional Evolution ^L-SJu^l ^ 

dj-^oLs 4_^:^lj 4_jjljj JUJL^ (. U <11 1^'^ ^j—aS cLjjL:^ 

dJi-A^ . JuJLjv JL^^I uaj JuJl-j^JI IJLAj ^ 

((Maupertius jJ j_i_lII ^JL^bl^ lt—^ 1 ^ ^ 4 j 

L^ I Vj JJ1^“ 11 <a L^Lse-oijl ^ JLC. Lr^J , WO * j^Lc. 

jLjvi LaLlP jIjlj—^I (j,JLc, !! ^ j ^ J^_j_3 ci*aV 

5^-SLs ^jl—^ «T.H.Huxley « ^-aj^ _‘-^1 

♦ ((_j ♦J lEill <_iLitlb'^l 




.L-t^dl 4-) J <^. 


2^ :Transformational Evolution >-~!l jj U'itl _ Y 


dr-^l ^ ill 4_t£L!j t LE>j) ^ ia <J—^ 

^ j r j_Aj i(4jj-*JlIl (J-4|^j_C fl > JLj-jseJJ C1jJL»J ^L*JLI 

^jE>- cjIjL^-^I (3^ 1 <^ji iS^"* *:> cjI-uI^LI! (_yEi ^ ^ 

^L_C. 4 J JEji _<a 1 < ti tl ^1 .»» ^ ^EJL^ ^^_:fcJJl (J^.j>iJ^ <— 

c 

(4^L^ ^L_^VI i^^ULLM-a ^ J ‘^J, ^1 4_jJL>JI Ll>> V I 

Ju ^ C ^^LL,a olj 4jjJij Cj^ 

^ w* 

^_yj!jLJl f.j —iJtlJi Sj-aHs (jj-Ei ^_3Jj—^-HJl ^Q-i-ul (^-LLsf i^JLi! «<-i-ljl )i 

^ji ^>5 ^\ Lid^ju ^ Tnfusorian 

Philosopie 4 ^ ,.,..1.3)) 4jl:i^ ^ ^jufc 4Jj^^ wtiljUV)) jlb^ 

^1 liA-J L« i ^ i Lju-uI^ Lc.^ i ^ A * ^ jjLjuaJI ((Zoolo^icjuc 

C.<lr>> i^l_*Jl );.Lse-)l ^ J "i-iT 1 7JI j-jiLSJI L^JU 




J 9 I 13 : 6 >iiiiwll 6 JLjuui1 


((^xt <>> ^'.Variational Evolution <lJI jjiall! _ V 
AAjL^I jIjl£.V 1 ^^ Ij V 4^_^jLjuJjaJ 1 c^LstloVI jjU*!!I 

1 ^1 4—Lij;^ lLdL^-jI CjIj 4ijl4 jlj^l V! JL>j!^juo j.-uu L^i I j :v eljJL>- 

jJ.<ji_) ^J-<-uLJuj jjylJl (^yJt 3^1 tilLj^ iL«Sj^^JciJI ^_/<J <—djSjtil 

Cj I ^ J *4jL.uL(-u <tj C.>1>- JL-£ <tj| (((^c-j _ ca \ 4J)|Lj 4_ ci 

4_U_tJ^l CJ i^^-jJuJ I '(jy-^ jJ^IjJlJ 4 \ ijjl^JUO 

<a 1 ,cul ^j-a£lJuJl t^tJLuo^l <:L_aj i V *< >Vij 

• i:Lij 

4j| 4 Lo (Jjl djIj-^iXc iJj^J 

Jul-lJI LoIJs tjj l^*i1l jLjljI ^Lc^l 

*1% 

(jT^l *■!) 1^ j-t-c! I JLi^Jl:^ j^^£t 

.jjLfljJl f-Ldj ti-LSju jlLq-^ t^jLLaJl L^ >o 

1JL^ (j 7i >*ij ^jl ^ p-l-jj>-Vl 4 j ^<u-ajj La j. III ^ (1>^J 

Ijl^ 1^*1]I ^_^LjJ1 ^J^L#J1 (J-a.^ (^jLjlII 

1 ^j4 ^cl^Lu SjuJljw 4^IjJl^ 4-dla-LAJ 3^j <*<<r (J^.^t < »lj JJulIj 

0^3 ojjlAx}\ ^ ^ ^1 J>:t^ o' cr^! 

A A 4- <>» ciU j 4^ ( I f I ^Lcu—«-H i^\yA 4_^^1jJ1 

^11 < <ij Lc- 4 il^^_i_:^ 1 ^i^^-jJl 4 »-^j ljijI (Jli 1 j^i—i-TJ \ 

1—4^ J|^l-^~ " 1JL& . J ‘ 4_X.A_tjLu^ CjL-^^_ 4—%.<>> DjL-TcJi—luii,! 


^jjJoIlII ^LoI ^'jlII jJl^l t-jJvLuD J-^3 Lol 

^JL^ ^ ... jjU~<U ^l£JLl JulJI ^ O^ 

. 4jlj J,JL.^ O^ f®-' 4-a,a„c.^j f l^Vl (J-t^l (j.c: JJLl^u-TJ 1 


f . f -- 


La jJlSJI a t j ^^ t".! U> j^ 11 4_lL4Jl 1 ^^ISJli JljljJI 4_^ w - 

(^1^1 (JlJjJI (J^l:tj 0^3 iLoLc. o-Cu-u (Jj-tsl)) jOLj Jju 

V iT 1^ 4 .£^.T<-JuX 1 4_i_ 4JL»J1 (JLa-C-^l 4 j 4 A>VI oJ-Jt Cjj£^G * " O^*^' 

^ISLII juLjJI jjj cjjjjI (jyjJ' Dobzhansky ^ l^LTi^JI Ijla 

ji ijru j^L_j_jJI 5i_ju^ 'jj U"il 4 J !<; g' (_3-^ L_t.ii_jJI j o^^'i o'_ 

.4jjjJtalJl 4 4^1 LL i^A\ ^j_4 'a^‘>.♦“'<11 oUGJi 


V 

V 






^VjJJ VI *■"'<_cuj jjialLll ^cJLLajua_ c JLjlj ^ ^ 

^Jjual)) (-jl_IL^ 5 jLJL ^ ( u, j ^^^^yJ(jl_t,,‘<tl j^JcLjJl^ 

t-_u-)lj-^ c,tflx.V A ^JL_ju 4—Cjlj^^JaJ (j(I<i j 

t LiljSi -t^^lI ^JjusVI t4 jIJ JL^ ^_y3 I 4^ Lnj t1 4 -lL4 «J 1 


.j Ji^tl <^L:d(jVI 4 j^-I^ i^ 4j^Jaj^ 

Mf*ii ^ j^iiS4f ^ <(^§jiA)) ■ 1 

j!j- 4^< <>l 5JL^1 JUkljjiJl JjJLiJl «(jj^l^)) 

^j)j lJlujjl^I l^Ij^I IjL^ 4 -^IjJI 3l4.>Jl 

LX)^ <,**). JL^ jjisallJI ljufc (jl ^IjJl ijLj^^ 

4j^laX 4_I^ (jl<jJU>Jt JLa3 ijjiallt ^1-^| 4_:^l^ (-dljjb JUu ^ 

t(jfi^uiH (J^^ 4-fl_ji>. ^j-ujj 4Jt_Ljulj 4 a.j3>. t<ol 4jV 

Ur^ 4 J ^ f-f^ V)) :4_k. JL^ jl 

(jiaju 5 jLc 1 I^^Jca_ua_xj 4 -1 u a\ fjJll JL^ lLUj . .((j^JoHJl (jy^ 

♦ 44jLAJ 1 LaLc 4 jL11 C.<jc»:^ 

SU^t Jxcol 

4jV-C.| (j^ (jy^l JuuAail cLaLdJ Jjl 

CjLoISJI (j-isAJ ^LlIuIiI 4 M. n] uij - j|jJr>jH 

jJll j^A l ^ t tui> 3LpJ! 5 L*!uJ J LU-flJ ^1 4j| VI _ I ^?MU i^jA 

4* 

^1 jjl ojj4>. ^Lstj-Ldul coLpi ujL>^l5 ((jJLijjIj)) 

^ 5L^ 4 ^ uW-^ Lf^l J>-=^ ^Spontaneous Generation 

%* ^ 

(ji dlij ^Ljj OjI£j clrifatij 

aLcjV ^Jj ^ B^UI SLpiJl »_jL_ojI 

.((Creator ^UJI)) Supernatural 4 .»j,toH ^ J^i ^ juk 

(j^ LT^ c-t 0.1*11 (JuLLujI 3L(4uJ 1 4uJljj 

4* 

j 1 ^ <*11 Ijufc ^1 (jjJj ^ f♦.aj j iA<r. (J^ 4.JJI1: jlj L^L>. lLII ju] 

) ^oT ^ t4...4 >Ji 3 jL11 4jj^ idO 

Urea 4j^ ..“>1 ■<^ ^ ((Stanley Miller ^[Ju^n (JlcvLJI 


<l>> urtitXoJI jobj :6uLJULuaJi bJjuuil 


I Ujl^ ^JJU^ Lr^ CjIjljvL (^4-iJt-uaVl (jiajuj 

(JJL^o Ij, j>.I c-i£^^l j_iJ^ 4fm jLJtjj jlj_^Ij ^Lj_iilj jjl Mill! cjIjLc, 

3^, 4.M ."u 1,1 3jlXI^ ^>L t.n il i^jji CjI u aJj . l^ 3 ,..~ uLIjLj^I 3jLI 

lLUjJ 4^ i^c cIjL1ji 3->’ 1 g i>4 All 

L>^ Cy^ LuiLixo 1 ^ ij*Sj3 ^_yl»llLLaj)) 

^ «* 

I Jll3ju ^,>^1 4^ t^c. CjLi^j^ ^Jl3j ^ frLoi itU 

jjfc LLA Jj_4-ajiJLl^^ LijljJl jl 4^ t.jjQ^i 

L^ CjLoiuJ 4 j, 3 tl ^1 ^^\ 4^4^-^^ 11 3jU,l CjLj^SLq Ja.i_ujl Lc-A ^ijUl 

te ^ ^ 

LtJjkJ ijl j_^L>.i ^JlC. Lu3J-q_C >>aVl ‘^J <^T ^ 

L:^ **• 5Li.j>JI CjIj) 1^>- ^_yjlj.4^.j^ll 1 

IJlA 4j|jV ^4 ^IjLjJ! Cjjjj-i^ <11^ ^yA JJLC ^-jU 3^ »L^i«ll 

*Prebiotic Stage SLi-sJI J^ Us aU^ 

3L4ruj a-j-jJ 1 cjLIjISLII jj ^ ^ , u.L«aij a-suLTc a jjt aUl LlLuajJ U 

SLpJI JJ-U3 (Jjl (jl J-A ^Ir-^ <11 ^1 f^^Jya}] 4>JlA (_J^-^Ij ... ^_p3jVl ^31J »J I 

cjL»£jJL1 (Jj^.j>ij ((3jjU)) 4 c-4^^^-jl!I aiaj-tdUj 4 _^Ijli cjUL^ l)^ Ijj) 

sUJJ^ tl^j ^U <U /i.jti _ Uo 4__3 j^^Jc^ 

to 

(-iSj^ cP^ Macromolecules ^>Lui 

to to 

<11 a-j—tJuLj-oVI cjIj^^^LJLI djLujji^—Jl (jl ** 

Ljjj Ljj ts >JI jj\^ cIhI^ L^l 3 jl>.j *^4^^ 3jUl 

** ** ^ ^ ^ In «• *' 

.3Ll>J! jjjjJl 3j-la-LS L^j ^^\ 4^j^lj^j|j-Jl 3LpJl j^Lla4 LicL LaJ^ 

^ 4.1aJ 1 ^juoliJI ^1^ 4 , Lj3 1‘< 11 aJiilj 4^JjL4J 

JULJ U^ i". I'y-S. A aJjojI Ujlj^-tJil ‘ ^ (j^ 

Luj2 OlUl ^ Jiy^LJLA 

. 4j^j:>>ju»-iSLHj 4_ijLjj._j^lj aULoAjSLll ^]/lj1j^ 1 ^j-t^ 


•• 1 «• 


d>^f ^ilt,l^«j)|jl«l)Mj^ ml 

iL-i^LlJI CjLj-I^^Ij ^y 4^1 oi^*i (nVl 4i:>>jJ1 

*• ' ka M 

3;L3 y^y\ ys> Mocking Birds SjlLSJLI jj-jIaJI ^a Iju^U Lcjj jukUi 4j rn c. 
_>. (jrU jj_d<aJl yA 4_Cj—4_:^1 (JJLJLj yA ^l^-il «4—^j.L^.11 __ol)) 



^Lg-JuJl oj^ ^1 t (I a da-pJlLj ((^j^j-rvLjVL^)) 

«• M 4i* 

oJJt 4_iLiil]| juLu j-jSLaHJI <« JL^I^ ,5jLSJl (jJULiJ 

^ t 1 ^ ^ J tl (^yjU,! j—:^L>J1 4 j^A_jJI 

^1 jljxIjJI ^AJtjgj i<lJL<s 4_2LLcu_« L^l 4-i 

Sj^jJLud ^j-x^ ajK All jlA C1<jL£^ .SjJLjfclLa pi^JLa 


J_4_aL_uJ CjLS 1>. (J-i-salu \ ^ I^Mill jJ-uoVl 4 j^J^ (^J|JJ1I 

(jJJ j jLmmj (jt^ U^3 ‘ dl M> ((dauCJ)) CjLuISLJI jj! 

J . ^ ^ 1 ^ 4—>.j-_l_^l ^jJl Scala Naturae “JI < >iH 

c-<t CjLjUj-flJl ^IIL^Lj 4.j_Jil 

.((Phylogenetic tree ^UIjVI c>® Sr^^tAJIj 

l^j C^**^ i4-U3 J ill j—uju lLI^lmi11 

JuJulU Cjlj_i.xiL.iI(j Uj^ I ^ 1 iJSj I ijjJ^lII 4-(JL»-«J ^-peo^iaJt jLmiXI 

(j 3 <L_C.| Cjl^^ ^^1 (jy^ 4 J I ^ t *( I XLja t~i ± AA ^jZ}\ 4 j ^jJj) j j 11 

(jj \ 11 ^C-J^ M> "t H f.\ ftlr 4_^| 1 _ A ^Ak j A> I j t>» U ^jLjfc t4^t^ (! 

cuLjl^o^) S^^LuIl ^1 <>>c Vl (Owen ^ Cuvier SLLi^Litjj 

Lkjj clulxj t Bauplan 4la.isJ <\.^j-a (1 j ^j ) ijjLill 

(A.rcheotype >. —mi a ^ < 1 ! mi iXa a < 4-^^ a 

«• 

(-L1^-T<, .mi.U 4jj_1^ c)"^ L7^ Ijj) Ml j ^ Laj j I ii.jij ^ 1 1^ t 4_^LiJ 

(^jjl LiiJj <(cjljl^^jj>'^ CjljLlj^ 4j <^**<11 CIjIjLjL^JJ ;^jicl t /ij * 
Sj-aUsiJIj iLinnaean Hierarchy cu^ 4^1 t..«<iij q\S^ ((^j.uj) j < jh) 4 Kja 
^JL^I ijL(b ^LiJJ t ^ ^ 1^ j 1 <itf1 (jjljl-^ (.,7^1 4111 lojI 

(3i>^ L>^ *^1 l 3^ ^ ~ L>^ djLoliU (jr^l>- ^> »JI 

L^ t ^P<Lirt^jG Lkjl-MiJLjl 

M ■** 

^jLjlJI ^-j,r 4 j CjIjJL-SJI 4?JUfc 

i ^ ^IxJI 11 fl! 1 J>^ ^JtJI ^ < 1^1 

M Pv ** •* M 

t((p^l^^l jJ-Loh) c^Ll^ j 4^il! 4_JL!1J1 j^“u.(l1I cjIji ( mi !i (Jl^ls u^ j^j b j * I' ^ <1^ i 
(4jL>.V| Clt^Lse-^ ^jl i? U CjL txiljjJI 4JuC. A .^,. C H, 

l^yA jj.^IlJI <L3r <✓> 4jij_i_>Jl Ljj9 I^—I^ t / ^ 

.CjIjL^ aI 4^<^«iJ,l CjLjuISJI pi jjI (-iJ^LMi 11 (3-U3 


<v I AaL*iflft OLulSJI jobj 11 i.mll 6 JjjuuI 


lILjJjI 4_L<i3L>.j iCjLualjJiiiLl oSJt l^3 

4^1^_u>J1^ CjLiJJI ^^(SLL»>a \j\j^ 

cLu ^ Ir. djJL^JL) jj-iJj CjI i1JL-3 ♦ CjL_l1I1 

5jJ_Silj J>^ rtn 3:>1 n.U 0 ^J> J ">iJlj j—uaLt^. j^^yn ‘IjIjl,^ 

4£LLc^ ‘■"'^ ♦ fl Qj-aJ 1 jJ^_L>. ^ji C^^_3 44_^^^1 <d til a"*!iVl 

^<; t |5 cLx-^JILII CjLIjI^I 3^3 iProtistU Lt < 4£L].^ (jr^ ^-ilJlj 

Ij-A .. ^^L-iItII 4_j_) 1 d 3^1 11 

^jJjlIJ ^Juuiljj 4*jJjJLtiLJLI jJuLoVi ^ IjuJl:w (-^l Mi"i^VI 

(^ jJI t4 _j_jj 3->'-I^ L^>-jJj) j <11 Cj J, •^j-l» 1 i I 1 JJt 4-j_>. ^ j-j it 1 

^jJjl lZjI j ^ j ^ CjLljlSLli J->JI ^1 <-a Ml ~ 4 -_aj^^ 

jl lUjIjIj j »JI 4£LL4-4 jI cjL^I 45>LL<i <a La^I—aToI 1 1 ^ Eukaryotes 

Lj^L^^I 3juJL^ 4_iL^I 5i V ^ CxjL^I clj—LJij 4.SJLq^ 

(j1 4 -_u.j3_:^I 1— u:^ jJ JJ L« ^ ^L^-oL ioljk 1 ^ t^,sn L_fl^^jL>^i 

Prokaryotes cjL^Ijlj LuajI Ijla -^ 5^3 Ij-acLj^! 

^LjJ! 5jJ 4 J 3 -L 4 J l_3L_4ji_IL^V 1 Ijla ^jL£3 »»j ’i.!v jH 

♦ cjJ^rnTul! (Jjuo'i/I 

uLl^^ILJui, I 4^1^ iJ (3^ 4^1 ,( nil J-LOa]! ^jyj^ LjL>>^P^4I) Lc^J 

J 4.jl^ C^i CjLAi^All (3^ oIlAVi (J-^J '4 ti ^cIa 1^1 

^LA-jJluoILI I CjLc.J.4.^>JLI 4 P( 4- /a ^jU3J I Vj J 1 LJujlXI 43 !^^^ ^ I **M 

uT^l ^ .It ■ tt ^ ~ a I^ i11 ^Ju^ 4g-L^ “nVI 5^ .Te-^ 

(^jJl ^l£Jl (jJJj 4jjL4-a 4Sjj^rtAll 4jjj l^*) 11 eijLAL>Ji (^Jl>-| t-SLiiH^l 

J -A tj) J I)) 4_ <j_-4-u!j jj_jlaJI CjI_A_ us^ I, CjI_A_ US 

IjukL^ 0^3 aLc. ^ 4jjj).A -v! j-ix. Archaeopteryx 

>-L!^ ( < dll c_aLc44-I1 Lj ^^4jjI 4 jI .44,1 1 3 <^S/I 4->^_1aj 4.^e 


J1j^JL->. ^^ioJ ^Eae-tju^ Aj^A >-^k! (jl (_y A^ i Lcjj^ 4 L 4 

jj^L_All ^.-j^.. ui "fl a_bi 4 ^>VLj^ ♦ ^^j^IL-AjL laJ 1 A "nVl jj) t^l 

3.4^S/l djij tx <t Ajlj^I i A >1 j_t^n i a IjJuuAjO ^jLAII aJjwVI ^ok. J. ft t.) { AjMrr>“!l^ 

,jx ^j-aLiijl J-ua-AJI Jjj L 4 |^jL-a! 1 tiUj ^jl 4(jJ^4_nill 

.Recapitulation ^LAjjVI 






t Cj Ij I jlj ^geiJ g-l—^Tul 3^je..t.o a i c^lxjuIJLH I J^£Laj 

0"T ^JL& l)-^ ^J 4 C 1—^Lj>> 4i,.^ < A L)1~^ t lIj Lj 1—luii t i L^l 

(_J\^JLr<-«-a-4 i<lj flj tl CJ lx.^g-4AJL i C^dllL^JL .xTui,! ^J) VI g. I J ~< 

L-3 (j 7 ^ ^ I rtl) ^4.^ Ij& i ^<iaJ L) Llli j 

^ l^ 1 ^ I ^^ /,. 31 Lj^lTiSLiJI 4_-ljIjlj <ij1— 1 jI£L!I ^Jj) I 31 

^ itl t II 

j—j-u-JtJ j_A j—tjJll J-ucs^l 

LoLc. ^ Ao * Jl^lo (j^ljJi (jLajI 4 jlc, i 4 r. gl.j->.*^1 ^Lii <<1 )V1 

•m ^ 

^-4^) (J-uo) LjjIj^ jjJLjloj 4 itc-lquu!.! j^^lo 4 j < 4jj 1 SjlLI 

^4^ufcJL4 ^^JLj L 4-4 4.3 I ii^iAlIj lI^J ^ dJ**^ 

^ tf ~< < g4^ I 4 1 rti'v 1 r>O^I ^ 

^ ^ w 

JL^ ( 1 >^ ^ L)^ (jr^i 3 t <« CjLIjI^I (j-'* 

jJl i((^lJ-Lol)) 4 jLIL^ jjJLjus L>^3 <^, >».M I JlA J ‘ 

4^juaJI ^fljj (—k^<.aJJ)) g-i jTfiHt III I 4 2 A^i A 4 I^^^L4 4^ OJjJ 

f \ A"\*\^ (((JC^lA))j r ^ A“IV^ cIaJ 1_4j .((4 _st^Ljj ^jL—jjijVI J-i-i>l 


JLA 




^ O* cv* ^ iSj 1 (j 1 I jJtic. I ^ 1 lr> *111 L_4 -Aj—J-C,J 

4_iLjIJo <-^j CT^j) _J '“ i~V ^^ c>^ t-rti I <1 ((descended jJ—^hJ)) 

((^JjIJ)) (3^““ (^Ij) (< <1 ^j-aL4->> Vj Laj .^dlL^jLllJI 

Ji 

Ml I 11 1 11 ^ ciJ_Iju^ ^1 I II ) II L—<IujJLI IJUA ^ Ur^ 

4 ^ 11 . 4-411 4^1 4 V>VI 3j.^Ul ((Homo Sapiens ^.uljjLuy 

. 4 , > iir> fl Ji i? j-A ^ J. I<^<1 fI |ju& 


MUiNil 4 ^ (( 


)) 


4 4 

cIj^^LaVI 4x:j.C-:^ <ULj ^ O-^ L^^iiojl 

jf (3^ Jjaij i ^LTS* ^ u' L>^-^ (JhJ^ 4^LjiA 

3 ^ I d I j,l< iiLu 4_ciJlL>JLI ^IjjVl ^Lj tiiJ j 3 ^ 

(^1 0_3^ ^ ^j 1 j J ^^ —5 lJ111 IjuA gj tJ;r> ^J 3 


liiill bJjuuul 


^ jJl I jLAj ♦(^j-uSLjlILj ^uSIaJ iS^ <ijLjl ((l.jL<.,tiLlj » 

^^J ^T ^ ‘"3 j j51i^ ^ A 

»* ^ 

Sj^Uai! ojjt ^LIj LiJji^ .((Isolating Mechanisms J[j-5LJ1 cjLJ 

^ ^ Jl^ 1 jJ \ 1 5 j, j Ml c _ ^LLt-t—xa C( ^ \ I—^ I 

1 i 5 ^d 1 11 ^ ^^LtidU LjLlI 1 L^ ^ cl^ lJ ^ ^ JL^ JULJ Li^ J ^ 11 

M «• 

4 _;q^Lc,j i«Speciation ^^j^JIiJl)) ^ Mil <_iL4_*JI <>jl4j i^j.u_L.uJ.ja ^jj ^1 Jji ^T> 

4 ^Vl 5 j._j_*iu_*i 1 Ijla ^j\j ^jljjill (, ^jyjt L^JiJlj>. 

Lr »' ^ ^ *J ^ d 'j; j «. ».a ^JJ:,Lc. cJi^yiJl 1 jjfc iSj-XiS 

^jJlU i^jjuJl (Jic-LialJI J^ ~j Jj-stll iJUj ciijjl^ . Sterility Barrier 

. Species Multiplication 

^jjSwQj lJij_^)) (J1J .c^aJI i^jC. 2bL:^’^i Sj-aL^sJI aJ-^ j, ^ r<i a\^ 

jl ^LfaulJlJ! J[^-*J1 CIjLjJT (^Jl:>.| i^juujJS^ (j1 JJLstja aj-jjuc 3 j. j tlir 

^..^LIl! *< 1 IjLib ^111 g.1 ^ Ir ft ^1 <.t. <^» llILjui ^ 1 ^ t'y^ • \ 

«4 j u ^ CjI nj!^)) LaLj^Ls^ Cr^ 4 j*( j t ^JjoIj_C. 

4 j^ < 11 Lojiioj (^jj.LajJl .si J-aLTi-cuVl ^j-oSLa 

tAllopatry jLjiujVL LcjI. 5 Ljj^»S.ja Ijla 03^ 4.^juljJl 

Dichopatric ^ 1 n jl— til I» Ij^jl^- La^ \ ^^ />l*i a i >jtl / * 

.((Poripatric Speciation t«Speciation 

a ^ U» (t, 1 tin < nJ ^Lj (J^VI (.^jl I nVLj ^J^JlJI 4 _L>^j Ij p 

^LLaJtil ^1 ^Ljl—- v 4 L.uL,<« 4 -£^- 5 tJ tiu-tJI 1 ^ ^ ^jIt_i_*J 

a-oLaJLll L-JLL> (-iUjuj i L-n-p-aJuJ 1 i>t 4.11 

.1 < 41 _*J I ^ » * 4 ^11 ‘ ^ .1 I ii^ 11 I JlJ^-^ c~ 4 4 ^ IJ '>‘ (2) ^ ^ 

^ J 1 ^l-jtAJ 1 . )L ^ 4 I O ^ \t^ 1^ ^-jLc.» L>. I n 5 'Jj (J/Cu^-Lj J ^ 

«JIj-HJ 1 ji 'iC^jVI)) ljuk JI^^- 4 .IL 4 _uLjJ t 5 jL>. ~“ ljj_ua_ 5 t^ 

1 1^1 n I LiJJj j^_yC. cJiiHitj 4 _jjLj_::w O ^ ^J-:*-*-**^ ij^ -i 1 ,^^ ^ Ltiuj 

4 _:^j^ Lt-^ (—k^LZt^Vi Ijub -il-i 3 tf (J^ J (-^ 1 1 “i 

*• 

^lj_ 3 l 4 _iljl-^l ^JljlJLj LLA^ lit ^ \ i .\ Titl J[^^_jtil CjL^T;) JL-l 1 ^-jJ 

Lq-^LjI^ I A 11 <>^ (Jj_^LjlII Jlj jJ i <^4 <>JI 

.(J.i.^i^iiii L^i M~ t,»i 


Lgjj (Jj^ 4 jLjuaj cllj. ^L) 4 -LswJ 1 JLp ijjJ_(_uVLjj 

JLAJ *•* I L^jISLa i^_yA 4.3t.iL^ ? <f ( 

L^MUJwl ^ Jl£ 5 j^L^il jlj-sVl dJL^J 4 cLiaijJJl ,j ^3 ^1 

Ji^ ^ ! 1 4 \ < 41 A ^—4 ^ L^Jjljx 1 i^^i.cfci^JL I f 1 \ ^ f < ^ 1 1 1^ j 1 1 

^ ol ^tj i Ul l ^ ^j-a^Lojl 

f< ( i ^ 4 L-fl^A-iL*>-VI IjLib L^ 1 lJ!L^5 t^—J o^VI 

(J-«j_*-jJ t^iL-j \ ItJ) t-jLjt_4jVl jjj n Lufctj 44 _^Lj_>J1 jI 2 I -Ll m t Oi bx 1 1 

JJ 4j_^yIijL*JlllJ (_yj3 ^-?eij ^_pil j1j_bV1 4_u-l: ^ | CjIj-JLIJI J i 


* (j-tt^JjO ^jj ^1 lAj^Iaj (laj-fll^jj 


Gradualism 4^((^ljU»4d^ mi 

0-* O^ M >:!-^' ijM- -^iti ((OJu'-i» 

^^^jL*JLl L^^'LLal ^Qj^<-a.<j V ^-5^ (^^LnXl (tj-tioiJl 4->lj 

_ o' ^.Creationism J-L>J1 2 j<),\ 

‘OeW-^' (jr^! OJ^J^ CojL^ _ OJ^ ^1 jJ,^ 

Oj^^LiuJl jl j-jIui*U ^L*JI j_^1jj»_:01 ;J!1-cj ^*t l 2i\j l 2 a ^j£Llj 

dj_A iLijljjl ^ 3 ^LAVl L^jLx-o ^1 jf Varieties 

44j iX*~U CjLuL^I (jP 4 j-:vjJuJI ^JLflj 4~/.M *C 4\j l 1 

Sj-atHi c j-L>iLm 4jl£L<j ^jj ' (5 ^ ‘ 4 .-^y , . ,.l j^jJI 

. UtjJI 5jLiVl C4 5i 4 4. ^1 ^Ui:vi 

Jjla3 ^ ^ iZ t 4 tl, I J a^jjJLll cr^ 

IjJi <jr^ l5J-^ Lt-* lW t4i4£'L ^—uaAjII QlaS^ 

•* ^ * 'tr w %• 


4 t:>j 4 u ) «L-4^1 j3)) LjM:^' JJ-*ILo ij\^ 4l 1 .>> 4^ 1 cixjl^l 

4j^^— ua_^i t-j-L^l^^-jJl jJt tlJJli jJLjuo L..«..t.uJIj .j^4_jLL>Jl JLj^j 

frj_0all 4_i_j L4 ui.j>J 1 4 « rt 111 4-L1 1 s ^j-4j Cju 4-^j t" /a \\&,ju3 t 

i^wEuglena Ljuijv^)) JL^ 4 j 'i jlx:>.j j p. <■ ^ U... 

jj_jJLaJl ^j ) J C . ^1 4CjIjj 1 rt 4 ^01 t 4 ^i''l V a 4 Uj .tl oLLj^.^L 

4Lal£[lLll A Lua^ >3 5 Jlax11 Ck SjuJUtll LajI >.>.Lj T/jLtjujVl Lt.-.f \ , LljLLijQJi a 



dkjjiuLLaJI iZiljutSJI ; 6 »j,A>mll <k 1 I ml 






yi Oi^ (JS I^J • ' 

»jj) jLuajyi a^u ^ (jiliJi .-. i;iu-.. ^ i^ui^ (^IjVi y\ ^uji 

ij^JULl 4_4 < <1 "hXI 5jJ_jU^ 1 <^tLj i.tj Jj_ 2^—C i^_yA 

^ ((Severtsoff clJI jLit U ^ Ijlaj 

Intensification 4 Ac ULi (>ui^ ^ 

jj) V> jj ^ Jjj-^.> U j. , 1 tj jJI ((of Function 

^eJijJuseJli!^ Cj^j>J1j Hiolc JiLiJl ^J!Lo CjL^JtjJI 

j^Lua-C^I 4-^1 tji - 4_al^^^ “< a lLILLa^ 

** 

^Ul ^LjI _iIu-J_VI <.iJUj / 4 j 11 j__uLJiil 1-1 <‘<iLc-t 

_ L 4 ri-i:>. _ j II 4 j,f^.iL<-tjVt a AjtAtjtl L-ajjjLlLa aOaphnia 1 jial j)) 

H :» ( < < 1 ) ((1 >1 al 3 )) -Ji < tiII ^1 ^ < 1 II11^ < < 1 ^ jL- t -j ^1—*—(fu->-t IIVI 

^li 5^ ^ i 44 ^ 1 ^ l^>^ L-ajL^I IjU^ t1 L.l'^ 4^ IjtJraj! Djl ♦ mu < nl 

(JLjJ,I Ijcaj '(>^* j tt-^II c^LstluVl iJ* /<u^.,.>JI 4ljLifc ^J*\ i"lJ! 

4_ a _i-i^^ ^1^1 t—.^j_tjLj(J L^ ^ 3^ i <■<! A ^ IJjI — ^_aia_*Jl ^j1 LLIJlj 

4 j,l i<^Vl i^jAlx.a jIo^JI LjJ£^ 4 !^! (jyf^ I ^ j a 4ji^^^—4J 

♦ ^1—dj J jLn-tiuTLLJiVI : 1-Lib 4 ^Lu3V1^ 

a t 4 I il^\ a_ a ^I^V 1 11 ^ ii ^ L 4 J <^1 ^ VI ji^i^ • I ^LILjo^ 

(_JuIu l^^^_>J 3jj_5tILj4 5jj) l—iiuj 4_j| jJl ((jj—jlaJl 

4 ,.j >-^ lt^ 4. j aLual <1 a J^J 4_iJ| t~< l^jl jLa 1) j-jLLaJl ^4-cu_^ 

^^^_j_j£L 1 I 1—aV "^Vl LIa t^l^ ^Lui ^ <» ^1 

Jl&L»4^i > ^LJo I ^ j mh 1 1 ) A t_.<,4,juLLJLi 

, L^jiLpjl Jl.>J ^_yI<jVl ^Lftl 4-AiJ Ct-^ u iH ^1 jjI 

;-^Vl -i-i>^') Courtship JjJLlI ^J^c. Ijl^ JjlJLi^ ij] ^;>$L 4 ll 


j_^LjJ 4_:st_jJlj t3^ ij ^ 3jL*^ ^Jj-oLi JlB (J-^ 

Sexual (^yXxi-L:^! c^LJ c-HjV1» 4 -j_}_- 4 —<-tiJ Ly* J ^n <-^LJc_jjV1 

«^cjLs&Aji^ ^^juaj juLj (-iUii (ji-fj 'Selection 





I ^j_Sj ^ t3-S-j>o \-A f.j^ 

4j£p£iJ LoJLLc. 4 4.u-rt\ ^ LjcjloIj 

JeTt 4 CjJL^o ^ 4_JJ?eJ^JU 4 ji A ^ jjJaIL!l ^| _ LaLx. t.a^,'^J ^La JU» 

jL^ ^jUJI j_^ cjI a<^ 1I (jiiAj iSaltations a-xwL^ J!>Lx 

cjjb (jl VI tPoyploidy 4x.j) a ><11 jjuuJ 4.». n j l^^.j^l lLua_»!»iI(^I 

a^^-LaUJI ciiV_ cjjjl_>. ^ SjjLlJI cjVL^I 

l^Xa Jula CjLI^IjJIxVI ^yXju Cj^I >Lfl4 ciiJj iMacrOCVolution 

(^1 ^jl ^IsXujiJ ^ Jill IjlA jjI L^j-aJLa^ ^JjkJ t4_ujjljLJl <L^jJuJI 

lH) I 4 I L^jLaj 44^^_lxj(JI( A1 i^i' VI j 1 tTuj,! n A ^ XMia ,i 

^1 rt '^■llj JJ.J Liit jJL>JI L„a ci^J^ L>^ ^JJ^~ ^ c-Lj-g^ ^-LailL 
^1 ^Ld^VL CjLaigj .41^1 4_^j-:v >J| ^ 4.^Vl U^lj 


L^i«11 ^ l)^ 


MASS EXTINCTIONS 

1 j_p3lj-ajVl CjVL>. JJlX CjjJLv j-^Il>-V 1 J-A-gu Jjy 

«■ 

Ju^t 4 ^j-j .C. ^JLjL_(_u 4~,1U> JLju CjLuL^I 

.^jJGJI 4-^jLA bLt ffl*!! 4^l!i 4 ^J) 

JLjIj wCuVCir j_u_3^)) jLjLsaji ^jja ^jJLIII 4j^-tij j^yjL^j\jLja ^jt 4 a j a 

l^L^ Catastrophists cjj!^£LI1 

V| 5jljIJ 1 5lx>JI 4jj-ua ci.ll^7J clol^ La L^I (jylll 4jaj lU.fl JljjIjSLilj BJuJl:^ 

•ft 

^_yJj)-A Tgll lLUj JU-guj i^JlJjL:^ ^^3^1 ^Loi 4 ^LjJI «.^L->.V 

4_j_^ (jijjjbjijl (^jJI^ Certaceous j *11 JjJL>. ^a cjI j^^uaLL jjlII 

4.fli ti Ji^ ^Lyell 1 J_>-l jjl i^oLxJuJIj 

ao^ ^((Principles of Geology .Ux cjL^Llj«I)> 4jIi£ ^ ;j \^1 \lxjt 

* ’ MM 

JL3 ((Hutton jjjj-A)) (jL^ ^jJlIII c-cAJ—a 4 je-.tAa ^jydx 4 -LaIjlJ 1 iJjVl 4_^ 
Ju^Li 4^Laj oLjdiu OjI^ oXa> .((^TaPjIjSLII)) 4j j_p3jlx, 

M 

^jA Vj. ( 9 Cj-flV (jyTtJl ^_y^fc^jL_l4Jl j,.j JLTJI 4_jJ^iaj daLjuu. <,uJ 41-*-^ I—a l-^, 

•ft ^ 4ft 

^jJj-a^jlJI (TjV ^ ^^yC.Lq,^l CjVL>. ^aX^I C?^) LT^JJI' 

>uaAJl aLjI iTriassic Permian Jl 




iZfljjlSJi j9^ 1 will <kIV uil 


i^jA 1 ^ < n tj Lflj ojjt oVL>. ^LisLc cl>^ 

rtj ^l_^ IIlA t4.^JL_flJI _<1 ^ (j^'^30 

^j-lLsI-C, c_j^Iju i^jja Loe^Jlj Lcjj 4 jI jj)!i ^J.i.iil t tn 

jLa^l iS^ u^ .Selection Variation j-^1 Ujk 

4JjJjQj cLul^ Lcjj (J^ (_jl_ic.l fjy^ 5L4^>J1 ^ ^j-o 

iL}JL>. Lo j_A t<Lj ^jJ^-l:^I <^tU 4-1 4_j_Laj J>jJL>. 

%• 

iCjLulSLlI ^1 ^1 f^_ya /. ^0 .>^1 A 1->3..V <r, 111 

. j i^* ti Lji jyl LjL^j ljL>. cdJi 

^ ^_P>Ij-_5l>V1 ci»VL>J c-.(-i— mJtj 

cjVL^J! ojjt ;^jL>.V 4—1 1 n tlLj g "i rVI 

olj *** 

^L*JI 4j (^jLj L_a ^Jb j_iI/Ljlail j-juautll dtljj—ual n, vtl 

4 —^ J "i ) ^ J. 4 clU j ^1 i^jja ) W * CT^ ((Alvarez ^^ 

tjujJI dJUjLui CjI^^-uu CjLSLj^SJI JL>-I ^IjlIsjudV 

I ^ .^, ~Xi JL^J t3t—LJeJll ^ jjw ^ yi^ I C.tj-3eJ < 4 j *< j j 11 j 4,j -^LU,! 

4_l^ 4Jb^ ^ILa L^Xq IjlA 4je_L^ At?:? ^ frl-al*JI 

liV ^ 

^ <^,Aj jJ-J--VjJJ j 1 Jlj Loj tYucatan Peninsula jLLsL^^ 

^ . ;jVl ^ ^X1J 4..:^Jl CjVL>. lLjjJljv I < <>l 

5j.jL.-o Lg^L^l ;jt t>3 ob * Jj ? ^ ^ Lr^l 

^ ^ ^b CT-*^' .-aM—U L ^( ^j) .Extraterrestrial ^jVl 

Lo 4 ijL.^ 4Jbl->.J ^Ic.J t^4 J I II 4 Mill dlL^Ls—4.u^l 

.(^jLdJJl (jLLeliJI ^Lot ( ^ ^ 4jOe.<^ ^L- ^ ^j.x.u.40t5JL 1 4^L^ 

SjjjuuiaJL V 4ajL_ijlaJl ClijljSLlI p Li* ^ ^1 j^ju Lit.1 Ij-ii-lj 

_ 4_A-ua_j c-JLiil ^ 5 ." Lg-jjj .,. 4.jjSljLll 4.,5,L ill i^j-a 5Llj>J 1 jj-i-o fj$ 
4 j.< ij J I .iG lx.ljjl LtjL l7( C 1 ^^^ySLoJ C.<.AJC-) ' Li 11 L^-oJL^ - 4ljl4 jJj 

4_iLuJ 1 (—SjjJiaJl ^1 ^ * J ‘ LJ .^4_5jLji CjLe_5-jua ^-xiajJLl jotJJl 

4_jjLj_>JI 4 ^ ^ 1 11 4_i..DLJtjj^ ^jl£L!l 4 jlc. CIijL^ 1 4..r 4_allL5e_4 

^-j.i.riJ 1 IjlA (_yi^ 5 Lj^>J1 jj uq ^L>t.4 Juu LoLcJ Clj-uu 

Co IjLit 4 jJjJV JlLI 4,0, |,«J . (fCJ! ^IjjVI aJJb ^L4l 5 Lj ^ 4 4_jL^J_5J1 

L-AOU>Ji ^(jo 4~ t ^ r.i 1_A ctLij ^OoIojIlI 4^J-cuJ Lo J-i .>.j tBjuJLv 


« 


diLcLa-CuV 


L^oJouJI 
^ ^»« • 


1 j JJLC, t rtr.l tC jL^ J M 1 a jL&^jl ciuJLliJI 

tCjljj-ju^Lu jJI L^^Lal 4_>.L4^1 Cii-^ Juu Ltjl t »*< )l 4_»^j 

OjL^ CjL^JLjJI (J^ 4 i 1 JLaIj) Mill ^1 

.^ 4 _jLui 4 jLa <-LUj 


4^ «|^^jtd» Mj&ii Hfi 

^IjjV 4lLaV (^JlII ^^IjJI Jij ^ a ]\ jLsu 

4_Hjj^laJI 4,ititfilLL o cr^ L^-TlAI ^-joiI *■ d^jut-jIluA ^JjloI CjLIjI 

SjLC. tlLlji (JLuljusjj Ti tl I JlA ^^\ j^i_ljLaJ 1 L^ ^ 

ij|j^ L^l_c._i (jV j— cJL-tjol t^4_jjjjl jdJ 4-ctL^Lij4j^ 4 < II ‘^Lu—d oLj^^-Iaj 

4jjJiijJ| dJLA CaJU^Ijj lLU jljj i4^juljJ| cJiJLitj La Jilfl ^| LaL^. 

^» j 1U11 ljLsc-jjVI VI 4_>.LtduJI wL.a-u^.j jUu 5 jl>.IjJ1 

.((Oj!jl^» U* < ^ i 




t I^jL^ Lc^tfl (4^jul jJJ 4_uaJ^LLa 4^<-u-uj <-iILub CxjI^ 

^ <v <!I 5j-^ ' Saltationism cjI^ a Sti 4j^^Jaj - I 

«• «• 

(jjij-jt-ioL *-a LkjLuajj (jju^^ ^ t^c. I jl^L<_u (jL^ 

^>_5_jwV ((Kolliker aT.H.Huxley ^Ln< am :JiLja ojjIjL 

t^JjLLa jl i,, g Aj «De Vres «Batesoii *■■ j~^.*** '-^6 ‘^ 

(—gJ j _£jLJui))j ((Willis ((Gold Schmidt i tj lj$j _ 

4 JJj L ^ ^ ^ 1^ * h ^JlA cM ♦( ((SchindcwoM 

4^j)t^"i11 di!^ Art!I 4_jJLc:^i djl—ijjljJLJl d-tlLpI Juu LaLgj djji-u ^jl ^_yJl 

1 1 j r.M ('v (^J-Ldul Ti'i diLulSdl (j 7 -Li ^ ^ 3jjlj C1>VL>> VI ujJU>iJ V 

I^jtl SjLiuVI t~.3 (j 7 ^^ 4_^^^-<-iij-gJJ.SL! 1 CjL^. j^g.'^U JJuu ^L>- L^JLa^ 

- 4 3 4,ld311 I 

a « />>> <>> ~~ :Teleo!ogical Theories 4_^LJJ1 cuL^JaUI _ cu 

4 1 ♦ 1 >h> L^L?e_u3 ! ur^ jLuQ 

^^ j-%_> ^j 31 I ng ^J-C.[ju3tJ tla-'v. jj Ldll ^^1 djLLjlSLII 


6>^iOiBn.oJI CflljlSJI J9h3 6 JLjjwI 


(J-t-ssI (jl ^ <;r j 4.jfcjU£> (jyl^ ^JlSj (j£. 

CjJl2l3 CjJlLa (jy^l Cj1_<-oIS^uVI L>^ ‘ ^ 

cjUjISUI ji :«Lamarckian Theories 4^jLaV)) Jl cji^^iaUI. j:v 

i4_4_t*jL4Slll CjLfl-uaJl Jljjljj »^Ir>) (jja L^jjJjjiJ Lo <LuJajuI,l 

(jr^! J JLuiIL-l^I ^aljj jl ^L-ul 03-^ 

^ ^ijL •“ (j7^ 4j^l^.,4.'t < »1 (^1^ 4jLdj ^ 4jL4j 


^_jJl j_|JLliJ j-t.uij ((4 _i^LoV)) _II Cj^V jLnJj *^^j6 

^i l)^ .«(JjUjO)) jL(-£aj| L^ Cjl^-iill 4j_)J(iij <CL<iJl£ (^jJl ^jjo ^U.Ul 

•M «* 

> ‘Ltl ,tin„ A\ J)) jl t/ul (jjo ^‘-iJjLsV)) jLuajI ^1 (Jj-ill 

Jl (—4Jhi,L4it 4 Cilt^ Jl^ - JJ-LalJI LLix^ ^Jji a Ji>> ^tl o'jJt 

%% 

Jiijl^ cijIjLlj^I ^qJ-c. V "(II c < I j I djL-jj^^LJJI ^ 

4JLj_j_x_J/ ((^^^jLcV)) _II c-^jJLI Jl. 4^ cdJJL jj .J^I 4 i.c^^tSLlI diLiLuaJI 
•* 

l—Ljv^J-JI »1 4 !^ 4 ilr I Lo ^Loi ^^LujaJLj-uVI ^Ij jjjl 1^ tl Ol^ I J 
C-)Ll^JU-^l dJ^^jJi,l C1)L4 -j15lIJI ^J1 n" tl ^LeJu-o 1 4 u 

C< Ij ^j_)jLUi (j'^^j-lJI _o-'.^Jll CjLjj^.j:k ^_^I |^4^ ^ InJI ^ ^ <^lt 4 1 t.. AtJ.I 


>Np^ ^ 

jL^j iL^LaU j-A L^l (jlj *4_^ljjJI diLo^JLiJll jjuua-o jji LjJI L4-ajl>.| 

L^lj^l djl^ ^Lll OjJL>. ^1 ‘^^jL^.jui . 1 j"v^L^ CjLcj) < II 4 4_^jL4^>L!I CjJl^ 

j^ >11 Lju^ ^^L^jJI cjLuISLII ^Lc ^J-ol^_*JI ci\ 

4!:^JL>- ^ " 1 1L 1 JlA Jk^Lj ^ ^ ^ L > . i^ Lj_oiJj[^-J 1 (^1 ^^Jl5 

Jl^LJH I *■ J'* (J_o-Aj (jT^I {^^-tb-s-lJI 5 j rt,t.l.l CjLjK 11 fiLt-(ttilLj L3 ^UoI JijI^ 
iS-uaJI ^ibljjO 0^3 (Jj^LlII fjyj^ 4^lj^l Cj^k^LlJI ^LSJo (j\j L 4 4jLjjoLiJl 

.4_^jL>JI 0 i i^c '^\ (jyl^ 





«» • 


♦ (^jj>^~JI ^ J j> ” !l 4_^VI (-jLst—jjVI ^1 ( h 

^3^1—JLjJl LoJfc (2)Lj^la^ c. ^4 j3 I ^Lj 4—:^^ (J4l 4_^VI oJJt _t-saj 




^ JjLa JJ_C: ^ LT-^! r>^f Cr^J^^' 5^^ia_?Jl .4 j 

*• •« 

L-S^'Lloi.i c.^ Aj.„^.uJ (3:iLtJiJl (J-OhJi -ilj-5l 1 t^it ) \ ^ <>\ * ) S^LojJll -ilj-5^1 

L^-LoLscj l—)U a^ *< 'V1 4_j_Li.:>Jl <c4-a jt^-jJ 1» 

i5^l2t>Jl djLA 4-»C j La 4_3tjLO <■; 


4_a-^ (ji (j^ Joj O! ^ ( Lsc-ulo b 0^ 6:^4^^ Jj-t-^a^ L)^ 

4-ll3L^i CjIjj <^~<tl t 1 j 11 a L)^ 4.-ii.a-Jtjl ^Ju^ 4 t j il-aI 

^ (.7^ 4 .uL^t.tl oJJt 4 <7 I ^ ^ C< 1 *>01 ^ 11 ^ ^ I ^ >,0*1 

IjLib ijy^ ^j.jl^^J1IL> JoL2jL!I jJljvI j tj <<j 

4^1jjJI SjHI ^Lajul L^^LLal V 4->uaJ^-^i (^l A-JLa-C, ^jl JjUuaJl 
jjjj^ ^l-^ilLsbJ ^ Lt ^ A Lq_<^ i<LjUSiJJjJI Ijjh lIUj ^2ha-x;>tii 1 ^ 1 o '> J 

^ M 

^Ljj L)1—^ jJI \-^\ J ^ L^JLa (^1 S.jj jj! jijJ ((4 rt Jtjj)) 

L)-^ ("i <7 t^i ^ JL^ CjI j I «-La-<-ul^l <" I <lr I Cjj)-:>:.ii 11 

^1 5j_iIoL^ L^ljo V (2b^jjJ| 4^1jjJ1 S-iUll 

^i.l >,1^ <74 <4.j^^t^ 1.1 t-il ^ <^tt ^jJjJtl CjLl^jj_jJi 

(j,>5 LAj-_j-C.j (JljLi^j^^^-_Jl aJJt i^Llj 4-_jJLa-C, 4 _jJLc j j <uJ ^L^_la ^1 

« ^ 

> i 1 cLIj 4l>.ljJl CjI 

»1 J~ n 4 -;lLq.jl1 aJl-LjlJLI 4 t j_i-lall 4 —uaIaJI cl)I J-tcJLcjuJII JL^^ 

aU^j j^Lt'iU BjJj^ 4_:stjIxJ j_AlajJj 4ijLb S'JwX^ CjI j 4^jjJI ^jlaLq-rvVla 

* •* 

c-dLc<3iJ^ jIJlLaI 4 j m ">>I JL^I^-^I 

«* 

^1 <«,..fl)VI 4_-jLa-^ 4 <o r.^ T) L^ 1 J 1 (I }y (J-lxiLlIu CjLiulSLlI dJj ^^1 
(JjLp (2y* 1^1 aVI L^-dj^-lo Meiosis 

(—dVT CjUjO 5jl>.(j cJillau 4-djj_l!aJ Lcla 

(j-^sLjJ^Jl CjLl>a Ju>.lj ijT^3 5JL>.1jJ1 aVI 1 ^ T^r ‘t.O CjI,<^ Jt^^l 

•* ' «• 

V Ajuuuh 4-juaJ^_^ Cy^-^ aLalJl CjVLalL>.|j ... jL>.ljJ) <_jS/1 I "< <j 

lLj^ Li oj$^yuj (crj-^ ^^LULj) <^yMj o\^ O^b 

^ < r cJl5j_jj V ^jjl_ lj JL^l^i Cf^ ^ _‘^Lb Li-A (j-a^ t ju^^_a ^ M 'w 

.Oj-Alail <JL>. J-yt^ J j-^ CjJLSttJ La cLU j ^_yil c-dLuaJ^ ,^JL^Vl 

tiljjjo. ^LaJ JL*j *^1 (j£. Jj-uJJLj ^jc3cj V (^L^l I jub (j\^ 

, ^4-Laju:aILll c-)l^IL)VI 4.jl,ar. 4^L<J1 3^1r> ->J 


Jl OIIjISJI jQh3 :6 uuuumJI ft.i i«iiI 


4_^LJ| (Jr^J (jatdLiuJI ^ 4 ^.rtl! fjyJb \ ^ 4 

1 j i.u ii 'V- ^J.j_uLjuj (j7^^ pl^VI ^ ^ Lr^l 

<—(.j!r Jij 4 ILl4 U Cj 1.1 j ^ 1 ,t 4Xj4L>Jt 4J1 ]Lj A-u^ljusui C. 

j-A-uaJiJl ojjt lA-* (jy^lj-wi-*-!! 

^ ^ > i-u ^]^L.i~iJ! uli^i ^l:>>I jljSo 4_kL_juol^ c3:J^ 

L^jjLa ^_^LjJLj^ l 1^ IIi c:<-j->> 

m ^ 

VI ^a-L.j t(4™_i_j_j»^| ^^^Ii-jL-«—1 !Ij^ g.1 ^ jli 

J—L>J! fi I 4-CU-l^JJl1 3J-XuIii-xJ 1 1I 4-^L.'^ j CjI 

»4-?c_iju 3^ II (^jJI t^_yJLiJl jjseJJi 
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«jjjrii I0t.. .^aUi# 


^L£ ^IjVl t_jjl—uaj^ ij. Ml r. ^^LlJ! (jj—SJi ♦!I JlLo 

jl ^jLuaJLlj CujJl_>. Jl^ ^LlJI cLsJl.>»j Cj 1 li| Ljs 

0^^ od> 6j-^^ *“ JljuaJULd J,>^i * 

^_yJ| 4ju^lj CjI^^-uuJI oJufc ^jl t4^^^Vl LjljIj ^'L>. ^j->o ^J^l 

jjJaaJI (J^VI cilJ^wJL:>- 4 _lL*J 1 L^ 0(3^ 4-£jl 

Ml 

(jj ^C-«-uL>Jt (J^LdlJl Uyjti h3J-^^ 63^ ‘(chfW^' 

4 tfjLi'i Vi 0-^ o^ ^4 j c i^‘(iH ^_^LjJ1 

^\-c. SjjL-SJl I—^ 4 » jt, 11^11 4j^LiC. 5^>_3 Selection 

.((^eXus^U »1 A.I ! I)) ^^LaJ JjLrae^ Lo L^.i.^ t jLj'^VI 

> rt! ^j-jojLrtlLt^ (jjJljj V (jy T c^ ^ ^ ^*1 i jij Lo 1 jlaj 

tfjufc 4 A » J .tlr) 3^-3 L>^ Lr^ ((c^Lie_ajVI )> 

L>3 4^1 ^tTuVl 3^_aJl ^JlA ^1 X4-l.». 4a_JLX ^jj)J 

4__jX.j_J I Ij) « T1 <U -i^—flJ I (j i J ^ G 41 irf^.„7r- ...A V1 - Lj _ 

. 4j 4 ii>JL 


JV—^ JJ>-^"<^I (jr^ 4 _j^^-IXj (jl I—^— L^\^ (jVI ^_j—utfsl 4X*J^ 

^_^1jl 3JI 4 rt I IICjLj^P^ (j^ L>aLc_i 4_ailL5t_-o j 1 !I c^L_*GjV1 

Loju^.^ (Teleologists (j^^UJIj Essentialists cr^i) 




ff- ^ ^ 

Lt—^ ^O —^ ((^l^^l ijju:>])) j-tIi-» 

jLJ>»ljJ^ IjLjl ^_p3jjl_^l L«3-)1^ («^^^JL-a-J-LaJ I ejl—St-JuVl)) o\-A.tjj\ L/3 

S 4 

^3^1 a •>- Lr^ C4jJ) 4_Iij^Jc>j ^L£j( (jr^^ CjL<v.I< uJH 

*• 

Oji^l 4jjjjL5e_aj i^LtoutU Jj_LaJLl jl^^-^ILuu^Ij JJLC. 4_^ljuaILLl 

«* 

(JSU ^_^«Lt_::^l JL>.^^I : Lo-Aj^ ^L'm.aL^I flgtf >wJI^ i»Lrt iJt (J^l 

Lo-AiJL>.I '.OL-qJL-uJLI ^3^ (j’Cuji 

((^jjjb)) 4^ j^i c L_4 i Dit'ferential Survival 

** 

^LAjL>-b ‘^L-gJLuJ.l 4_ililj ((^^^y—jLjjuLxl 1 i-jLitUjVI» 

L>-^i-T? ^ L^LitluVI 4 __}LjuC jl^-a- l i J ^1 

«« M 

Cr-^l 

L^l-sr IjVI 4—-J^^-txJ 4_^_iUs» ^ J-f, ^ci_ :i—(Jj^ ^ *“*_ 

4j 1_jiJ ^A'\Y i=^bc. ((Bates ^^ij jLj» l_^ j_ a 

^ /\) 4_4L^ t^3^h 2u>JL^I 

4-^L^jjl 5L^L>Jll tj_<j ^jj jJtij Betasian Mimicry (^L-u. 




g, 

\ 11 *t.4Vl 4_C.J-.c-^^JL I 3L_:^ 4_^l 

(Jj ^ Cj \1la L_d LJuJ^V Ij^ l^*i ) I J l^-I ^4.«J 1 4 j JlLo I ^ l^-U^ (( ^ Jij IJ)) 

:ljL_j_>. 4-^j)j—*JLl L^JiiiL^l J i4jijj-la_j 4_3e-_Ld Lr^ ((—dVT bjJj 

Jui^ I Cr^3 ‘‘^ ^ J j-1 ^ JloIo Cj I ^jJx5Lj 4-/QjLoJL f Lj 

*• •• 

♦ ^ ajL><Jf Cj b 1 (Ja ti 

^l "l ^>iJ V 4 ,V, < 3t,\, Cp L^ jJi ^ it J i l^J t C^L%J1 jVI ^ ! i \ 

(^1 1- ^ (^1 —!1 I J) — A - U ^1 — . 4 I i 33^ ^XA-"cJi i >C -l ]^ 

33—djl_4 _(oiil L ^..M ,* > 4 ,. 4.(<1 (J ■ ^ Ct~~^ (-^L.3e__jijVI ^,- ^ . f n I 

•* * 

_3b (^V! ^ _11 3- *-3lb 1_- L^^bv3 . \ _^llL^l oil 

1 d ~b ^J <^1 (.^1 ..l3 III ^ 1 3 ■ t 4^ i-.«iiJfl-j 1 ■^‘1 <v^ ^ bd^ 


^JL_A ^ mJTm 




I 6> s^i—a_j 






^ ..(4 ^ II) L (O f ^ ^ ^ ^ ^ 




.((Adaptational program)) 




ft> iingTft II CiljulSJl j 9^ t.LJuuJI 6JL1 amI 















Sexual Selection 


4_ii..Llll <—(_yic. SjJlSJI '.cLo^l CjLoj.Lo 
t4-ul J.Lll JjijJH 

^c2j l_u.dLuJL 4-/a^l flU I tt<a iy\\\^ 

^\ J^.ii.lJ 4 —IjLl:^! CjLjj^LJLI ^JLS-jjI V dJL>.j tLS-JI ^jS^—A 

*1^ 

•* «* •« 

LO-c-It-^a jJ L>‘L:>o jj^11i (jy^ (jfl tisj 4->-LajL:xJI 

^ (ji to I ^LxJL-uI— (jl)I SjJuL^JLI 4 jl i'^ aJJt^ ♦ <;l-^ CjLoj) 

M m 

^jx. (^^L>. ^Llajl 4 jjJ t((^i.di^l t^litjjVI)) ^c-tjj| 

Lo 1 ^ iCjlj|j-L:>JI f ) 4 .j^IjJI 4-Lu,l,i~^.ll CjLxiLeaJl 

‘5^^ lAu O-^ 4_I:^J1 jj^Li-ix-C j^Ud ^Loi^i ^ 4 ., m « ^ Jjj 

.Stag JIjJlII (1)-* ^jljuxJll cjLatx^^ ^Ljp_illj 

^_^Jx ?LL jl j*La>-V ^_yjjVI 4xj-> ^j ^ LjJ ^jitlI ^ II IV,Ia.!j 

t il 4>- ~ >M t 4 % I u.IJLj _ 4-_i_4.xI ) C-<—iL^ Ajj i4_^L.4;._>JI CjI^, jU oSJb 

i^^^yjuVLj jj _iJi (_Ax 4 _J- tn *4LLo C^U-J ^jl ^jyix J _5jJ_3 ^j-4 _ f^( 

j il-> tl cjLifeluVl ^jX L/oLcJ ^ fl "i < II a cjLscJjdVI^ 

^ M 

j^_^jJl jL_i-IL>.I LjI-j^ t 5jjL^ l..<v J ^ - cjLjyi ^1 (.*'i J ^ 

, L^ 11 » > ^IxJI CjLxlSLdj Cr^ 3 jJL^ 1 1 ^j4 

5^VI f II SLijjvll (jA udJj 3 _Al9 

i<;Ln_^l j_^lx, LAj-xLj 4 jl i nlZiJI 3<:L<aSLJl ^j—xG lIjI j 

- 1 <1 j *4 _ (Jj.^ ^_^,Xt.ulJuJl ^LjJeJiJI e_3JU^ (-jLsc-jliVI ^ L>-*^ 

Ls 1 <“ 4 j 4-xL<ilajuD 

m ^ 

lj-a_L^ L^Lzv (JjLGG ^_^,JL-«l-iIiL]| ^L-asJjl (jj rt >i t ^Jy^ (-jLst_jjVl 

♦ Sociobiology 4,-j^LaIL>^VI Li^^j_uJI ^c-Lju (^.1 t**i <^1 ^u,^jl1 


u# t£M«<>JI 

Lolx SjJ, IjiJjui L^xuajLtjaj 4 _xjjIjlI 1 jLjusjI flj^l <-jjLjtiaj (Jib 

(jl X tf ~ I I II (J\XUj-£il I ij\ « «i > - JLoJj _ ((^IjjVI (J-LoI» LjLI£^ ^.^ujJ Juu 


JL3 JjlLo JxIjGJI L-3l.i~i~fJuxi LcJuix ^jj^tTaJLll J^i>. 



6 tauiiJCLoJI iHitulSJI ; 6 >^,iuiJI <vl*i 111 I 


JLuiiS 11 4 i} i—^L- ujI j-A t.Zj_L>- L^JU^J 

((^JjlLo)) jLuajI i^a ((^j.<aijL4^:v))^ 

ijjo J ~ w * J i-jLic-jLjVI^ jjialll o^^SLfl L^L4J 

(_^L_5J1 ^qLu jriljuLiJlIj Naturalists ^ji>>jljua ^jJ llUj 

^LieJljVl ^^Lla j;u jijj ^ ^^jJh Biometricians 

* u ui."*!! cjLu^^LjJI t4 -l, t..u.4S>! 11 djl a cjjI^j 

L-*.«-<IIiJ La 3^—^^ Lt^I tjr^ ijljL_S_a JL_>- 

\ fl-u CjLcu^LIXI lILj tjj)Ll!I 4_uiafl 3^^ <—jlLa^Llil 

. Cj LlaJL aI ij cLLL^I ^^^LdJll (J-^ ^ - LlJj 3^ ~ 

^ < ~v- t_>< ^i<i A—iuaj ^1 I <1 3 ' (^1 ^ L ^ 

^ *• •* 

3ud1j CjI ](j—^ 1 ^.Ir.)) l_)Lj_^ ^ ^TV jaLjLll j j^In LaJJ lC <3-i 
Theodosius rLl^jjj LiJIj ((Genetics & Origin of Species 

<Gj_^ ^jJjj J^L>JI 4 Jtjjlj 4iAl (jjJl t((Dobzhansky 

jj-utlI ^ <<i"w ^l_Ld a ^tl tl 4-u<» 1»t( 3^11,1 3“I 4j alt.H ^_^jIjlII 4 ddj^ 

1 —t 'V.^j j j,h ^\ c. 3 Lr ) (_jLjSLII Ijla i^j“jj.SLxi_*JLl 

' »* Vt 

(jr^l J“T^Ldl ^ i i <i">o jl CjLaj^jJL doLiUjvVI ‘. 1 a j 4jjjla!lJl 

c.cj.isj'i i <>l ;^j->.! (jijLdJJ^ HJ j <4_4^1 jjlI1 du^ Tj^^jL^VI 

'* %m 


^ M((May {_^La)): Lc,L^ La 3 _^I jjL ~11 4 .^ 3 1 4 ^Huai 3*lJt ^aAl 

<(Rensch ((Simpson .n 1 MY) ((Huxley ^_ 51 ‘.;uSLa))j 

aj rtir oLoL^_4-u1 clLJIj c-uoal^j *4 ^^ ^ ^^ ** Stebbins ^ajLu.x<-tj))j (^ MV) 

(>< 

Sjlc^L jl:>.I ((Timofeeff - Ressovsky ' ^ ^ ^ ^ ‘ ^ ^^ ^ I—U \X 1 

uiUIxjj ((Cheterikov 

. A J !n"<!I ^ jj) I^"iJ ^ 4 j 

L->o LujlJI ^Ls1 1 i 

jujljv aj) .cuj 4 rt 3^' La <Micro-evolutions ^^JJLJu^\ eijljjiailll 

3 a-Mi" Ld-All ^ I^LII (3^^ 1^ Jifl < 4 4_C.^^.aJ^I (j-a 

^l^jVlj *Macro - evolutions cjIjj)Li!I» ^ ^jiJI ^yi^na 3 ^ (Lb La 

I ^ ^L^Jj 4_jua ^“f Tff.lj \j ^ L3^Llj>>! ^j-oj-uJJLl U^ t 3 1" 1 ^ ‘/<r 4_L-iiuLji 


JLaJ ^ . 4»Ic. CjjjLj jJ 1 ^ 1 ^jl| (jy-aTuj I (HJj I 4 I<1A(<^~ 




l1>1.jJLuljjI Cj-^ lZjI jj-LaHJ 1 oJJt «Lj-u1jJ C<ilo 

^jjlIJI 5j.£LiI ju^ n Jljw^ ^jl iPaleontologists <tlr 

La c-<-» Saltationism ^1 ! rtf ~ <0 

l1>1 cjlj_:st_Ail "< ^ ^j^a a j ^ i <“i tl ^ 

l^„,<^-7< j < 1 < flMl BjJj iL-jIaJI lUIj^(,<,u, 1 1 Ju^ I ^ ^SjlJ^dll 

^ J ^ I V I _ LM rt t I \ 1 ■ t 1 J 1 i 7 Cm I J I J clh^ ^ -JL? ^ ^ I— 4 -Xi-^ 

.Incompleteness of Fossil Record 

((i ^ ^)) (JjL>. ll j- ^ ^tl ^jJlUJI Oj^ ^Lda^Lj 

j c1)1^^_-jJljiJI La JuLc, <j| ^Jy^ Pm ^>^1 ^^-a-co-dj ^JL^ ( ^ M 1 ^ 

^j^LeHJI ^1 4j^^-j^^jLJi <c.j-ljl t2L4^L:sElLa 1 I JL>- 5 j-jLujlII 
Biotic 

ur^! 

^ Lui a.rth ^ LiLb La Ij-Lt^ i^LIl Equilibrium 

•* M 

^_yjLj j ^ i- ^ ^L djl^^—jJLlJl LLIj jta^tlc^^I 3^.j,uii_*Ji 

La I JlA^ ifll<xJI ^\ 5 -dl yc. a i all a^i-3 (J 3 ^ (J,j 'v 

jLiill 4 Quantum Evolution “< > ^ ■■■>> ^1 a iJ 

^_;,Jitj dJJii jjyL. s-Ltjj tAjj^plajJI Cjlj-L^l ^1 ajL Ijla 

♦ cjIj i <(I y& lJ^W 4_i^ a.jj>-Lu3 


djjLld f ^ j 1 j 3^Lxt^l i"‘^ t < << I i (HSLll aJLuLdU ^..ti>> * <1 ^ t 

d)^,n.ilt ^-A,< II <1 it 3I^11 djJul^^ ia—u^^ljJI <Lj_>-^JlI 1JJ 4_jLia^LXl 
a 3"i A t5j j L-fcJI Q:>*L 4_jtjL 3^^LL 1 ^ i^^^—iSUl a jjjL“t 

dlj-jLLjJl d>jjL_>. aLiil d*-cj djLjlxj-c,^ ^l_£j j—iljL.^ QfLuuj 

^1 aJiL-tiu ya j j <.<i a *t.I \ ljUfc Qjl_xj ^jl Li.oj. (r^ 4.JJIJ)1 i 

djjL_:tj LUj a_^j^ljLJI jlJjlJI (_^-L. 1 jg j 3 Ij ^r<Jl liLIuJI (J^EL 

iJ1 a a m ij y^ ‘(jy ^^>~j-<a aJ t dlj^ a 

jUj ^ frLaJL, ^] Qj i^^.^L>-^l Q.:fe_<_o <? i 11 

' «# 

y^ u ^ CjLLj—JI Q_J ^^ ^ j dl_uV a_/ajMJI CjLLLaVl 

. cQrtjuo (jr^ 1 (^jL 




Jl Cl 



^jjJ Mj*. ) ^0 1 ^ 

' ^ 

4_^^jljJl ^juojljLja ^1 o i.u I La ^1 (^jJj 4-j i ' 5jLc.1 CjI jl 4 r ^j) 

I^j 3_ i ^ ^jJjO-^ dtXAjg J tl Cjl^^.iaJLj 

(Jj^«-aJ 1 CjI^ ^ ^ ^jb t4 j < II J ( (jLLli 5 j-_1_wi_aJI (^^L-t-j (^jJI ^J^jjJl jLlsj 

^1 LjlSLaj LLaj 03^ Cj^L>JI dJ^ik jj) 1 j <« (^jjLiL>JI 

. L^-jualj—Sjl b:»-S j-^L>-l 4 _ju3j_ 5 L^ 4_:^L_LII ^l^Vl 

i^jji j j.“i^ 1 t ^ < V L< tr I (._ 11/*>j jLljl^^I IjLJb 1 ft t'/s^ jj Ltjl :cJL^^ 

i^.-^L>-^l g,l a Ir ^ i a "i i>) I b ' ^ ^d.i La (3j-j_>iJLi 

L^jL^ i*-^^ ^J33^^ dab j iLLlI^ 5jsj_a_il1 CjLiJL>Jl 4a L^iLaJi-d-a 

«* 

lj ^l—luutil ^ajj ^ j In n 3jLc1 CjLxLa-Jt-^ .. ~<j. 3 a 


L-<_l_ LJi. 


dLlj <33^ ^d<)3'^ dib,^ «") Cj^jLjitJ ^t-a-4_uj L^juflj^ (—SjJiaj 

(4_^j—uJi j1 ^a-?e-^vil Cij ^ 3—^ 4 i (/a-TJli CjLaj.IajLll ^L-Ai-C. iLiJl >o 

03-^ 0^ lO^ ^:i33-^ CjLjij^tju-tLa <Lc.juujj ^c_a-4-uj ((Mcchanism 4JI)) tiJLL^ 

.oLoj^l ^aic ^jja 4^jjuj 4Ja>.^ La ^ ,^_PojIju (^I 

1-4^ ((jJ^^))j «^JijjJl>) O^ <4-3^3 

^jl L)b3:^ LL^- La—^1 b:! i ^ Vj \ ^Y ^ 3j^-Aui,l La-^La-c.1 lLUj 

jb 3*i. .il 4JL>«^^ (jS-dJ JL^ 4lL'>-b^' lCJ 3^^ <—)j-1 < kVL LjAi-Ij (^jlJ! p3-^l 

O^ Lr^i l/'-L-oJI SjulI ^^.3, j 3 ^ j-^tJ Ab 1 ^ j 4 ^3 o 4(((^jj^j 

«« 

i^_yJ^.^ILll ^^Jji SjJuUD CaxujJ 4^J) 1^" \ I d) o^b cr^ 

«« 

^ L» ♦ ^ diJj 4 jLAi i Lot^J lj /cIu ((^^^JjLIlII j j)La'i 11» a ^ b^i 

*• ' «« •• «• 

^_jJ| aLaajl I g tC. ^ cb^b3 ‘^[3^^ -^3^^ x^aJl djIj-jJuJl 

4_u_uJJL La I . d»JiJ>-j JLB ajjjLs" tl t-ib 3 rtti 4 K Ai.a ^j3^L3 Ijl^j ,4_ujjIjJI 
b^LtL Jiji a i^-a (j| LAj, j III 3lt 4 ;^j_^L>.Vl (brse-tjJl CjIjJlj 4 ISLAlI 

4^jjaij djl^^^Ju 4^ LjJL>o L^Jja bb^b ‘^LvI ^1 ^LvLc. 3“^ 

bl ^ J ‘^ 1 <i^jl BjuJLj^I ^IjjVI ^ L>^3 cbl L^-^3:? dalj 

b*-^ JuJu^l ^3-iJI a 1 “ill 3 jjLjJI d)^L>JI 

LlIj->‘ 1 taa-t c—^-(■u^^SL^ ^3^1 bLc^l BJljlJ ^ <—)L3t-«J^I 


4J 




a-<-uJ 11 jLJJoki 


4JLfcJj (^JlII jLmLuVI 4 J ^rtTN,j 4_>.jJ (bl 3^-^3^b jb aTci-tiL 

(bl SLaLual bLdj 


^ ^VY jjl ciJ^...“l utU ti*fTT Ii ! ;jL^ jL-dJJ 

I^JJ^ ^ 1 ijLA Ct-LStJ » 1 o ir (jy^ 

aJlSj ittSpeciational Evolution 4 ^ 6^^ ci*^' 

I •* «• ^ 

ciJJj (3^J ;JiT “* Lr^ cIjI 3 ^ H t U jj-^l 

^ < 1 jl_*2aJLl jlj, Tu I iiVI (jyJj a L±" ^VI tr<fl 1 j <Ljl 

* ** ^ 

L^ Lt^I L^JlI^ La^ j t n ^ \ cHjI m I ^ 11 > U ^" M .ll J^JJ 


^ ^-Uj V fiUl ^Normalizing Selection j i U!1 <^Lit_IjVI 

I j^j .>.VI L ^ • 1 Uj-^ (ly* jjLIiaJI t 4 juj_<_u CLjjJljw 

jLo^l Lcjj jl^^-SJL-uVI 1 JlA u' l>^ ,.>^-^ 

.iajl^l cr^ cr^ 

(jyic. 1 ^ < <a (JjLLcaJ ^J^L>. 


^l^^-All cliJj .^t, <.ii V (^JlII ^jl^-UJl IjlA jji-l a 

*« •• *• 

IjL^ u. ^ i^ii ^^jJUl ^LlJV^I lLoLcj! 

* *■ ^ ^ i>'CJ (j^Lcj c^p. .Early Cambrian ^1 j^jj Precambrian 

.(^j.^L>.^l (Jp:-^ JjJuiiJI ^'11 ^ ^ ^ 1 j ^Jj-^ llax;-> (joLcjj 

Ly^3 - iSjJ jL_?e_-ajl)) l__^L_j .jJlA 4_^i_a ^^^y^Lxjj (^JlII 

*« «* 

f.J-Ju Oj-^ tly* ‘ lLdLc-jV! .jJlA a ^1 

JJLC. ^_^-£a^L(J IjlSLaj .Paleozoic (^jjjJLjJi j ^Iju Ili, .a JuJip. Jn a ^ (^1 
.4-plj-L>. 4-n i^i V] (jVI L^-La |j^^p.j_a ^ tLoLa-i^l 

^n (Jajl^pJlXl ^^^yJLp>Jl (3^ ^^i^i ^ 1 5 j ^ 

♦ ^-M.<i.li f .I a liJ L^Jjkl (^JlII uLajl^IiJl 

CjLu-pJl ^l^t a ^ji _ ^Ij^l J T ^ JJla _ ^l„a >Jl ^j_a 

ijy^ 4~jir.La (juijLaJ JL>»l^i ^^^'i.:^! ^1 ^ i« a i tPleiotrOpic SjJulLc 

polygenic ^ULll^jt“i a ^ *1' cjE^.SLa a (JjJLLjj .a^^lSa a-iLua 

«* ' 

Juil .jJlAj >-Cy^ (Ihi^ 5 jl>-I^I 4j^^1^1I 4a<^II ^1 ^^JuLaJ 

4_iic.lA!^ .4 4_pi.^Cuai ^ ‘ .../111 a ^ / ..1 -v, 4 -l.^aI CjI j C1 }Ljlj_>iJ ' 

1 jEl^* ^j_»_uaJl ^ ujj 4_p>.lil! 

oLijuaJI ^a^l—LJiljJ Ojij 4-^pl mi t 11 ^Ij^L (j'liiJLoiJll a jjlj La^ 

4_l^1jJ rt o j—a! IjlAj t^^-pLoJI CjLu_>Jl ^Llll ijJj—aJ 



tt> «ina3oJI CflljlSJI 
•« 



:6uuuumuJI 


Rvolutionary ^ ^ ~ ■■■VI 5 a ^ *i\ 

M ' 

U,^ 4 j j) (I a <Ji3Lcj^I CjLiJ^ Stosls 

«« 

Ni% 

(^jJI L-SJl^I jj U "< 11 Jajljjlll IjL^ 1 < ^t'Wj_>iJ lIUjiI 

•• •• 

- ^Ijl^ CjLjJlscHJI 4_5j.L>o (JfC miJ Lcjj 




^c^Lj ^J5~!l j^jusLlt^ Jl>-1 jIjuILujujI A-5J 

J } ^ 4_J_>J1 v^Lul^Ul ftj 1 < 5 1 5L_LJ>J 

i<LLc C?^i ^yj.x«i <s _ ^c^LlI! Ijl^J 4-^Lf"l tl <LLojVI 

Laj. j Lj^lTiSL^I <^1_5jjLj Uju ^jl-c.1 < 5J!i tc^ ^^<-4. ~ <0 

^4 i < ir (j^-_jl>a (jj-aJl ^j-a ^ "< g.1 j "kVI ^L-C. c1ijL-ljj CjI 

CjI j i^] <,^ » "i!! 5 it j 5l^ LkL^^_>. ^^_j_a-jj (jy^^ vJl)! j ^ j 

cjLlLlo^- ^L5jjLj tOrganelles cLuaj^^j^j u cjI j <^r-j ^.L^tr j cjLajjj^^ 

CjLj!C jLjl_Ljjl A-^j-a (_yJ| ^4 -jL^I CjIjlj^jJI LlLtiiJI 4_uj—a ^j_a 


^j-4 CjIjIjj j ">■ H aL^jjLj^ j^J-a-xJI i ^4 i^ V "tU g.1 Vl Cjljj 

CjI ilrtTtJI 4_aj>.j l 1 <_>iJ (jIu_ju EctOthcrmS (^jl^jl^ rJ 1 CjLj^jLsn. 4_uj-ja 
j^^y-A CjLj^I a 5ll (_)iajLJ^ (jjljujlll ^j_a I^Jlj uIiLj^L_ 5_3^U1 f-^^JLll 

Bndotherms ^IjlJI ^jJi cjljj ^>->a (^! (< dJl a cjL^Loj-JI 

5jj ^11 4JLaJ^I Cjl^j LkLjjl i»_*j1j-4j 4 LkjjJlJ 4^ jaTi 4^CjL^jLLlij 

La jj- 1 j L^L^jlj 4CjL>..a i...7e-a L^Li_>. ^ j n 5 jJl5JI 1 ^ 5 M 

I ^ ^ 4rf^ t \\ I t < J 0^ ^L-OijVI i^iJJbLuuiJ 

♦ C7^i L^ jJLiLaj) 1 * I»I cIjI^I^JLI 4_4_u^La-^^ cIj i 'LJ 1 4 >L_uIi^l 

^^Lj ^_y.3 cloa_> 01 j—Lt ”* 11 ^JUk |SkjL-5liJl ^a-tju1 j^lLaj jjl U lJ-6^ 

II^Ji_5 j)) 4 1*C ^ ♦ t, LjljJL^>o ^ ^1_o! crL^ 5L_}_jJI 

4 /■> j 5 ^tl ^^.^ulUJI 1 Juk (JiLa (ji^ tjjJj • L^j^ a \‘i ^ 

5^^ ^^^^^.o^LlLII fy\^ ciJ^^JLxlJll 4 1 4^L »"t 1V 1 l^a5 '>» 

Lalj l5jJ^^ ^lA5~.H Lai :(jAljl I^JJA JLvl^ ^1 Vj c^UfcTu^i 

.LlJlii JjjlJ JLal>>1 




L>a I' ^ I C. lZjLIjISL!I Cj^Jix.1 ^_^jJI 4_i_L.Juj j 

CjLij-C. tjfjA <C1jJl^I t4.J-^LLuaJi <Lj.^4JLl]i cljJUTtJ 

, 4-Ij-u V C Jlj^ 4^,iigir CjjL^ ^ ^ Ml !l <lLa jlll 4_:^jjJl 

iCj^Vl oJJ^ <^~Ji-u^jJLji ^j_<a45e-jJl ^1 ((2uij-J)) JU jjlaJlli LLA ^ jjJLaJL 

CjI. JUjL-rtTJI t lL)LL u-u_3tlJ 1 Lr^ ^Lt-aJll ^Jt> l.i u< i Jl^3 

tCjL^^jLll oJJb t" (III Sjjljltll cljL>.Lp_>.Vl Cr^ (jajLalJuJi 

1jl-l- 4 JLI ^ ^ ‘ ^ ^ j < * ^j—3 lJJI cL-lj>JI cjLIjL^I ^l_c 

i^jja (^V 1j_& iJ^-^ .cjL_st_IuVlj f^\. I *<ll c_u^L-*J i_u_iJ1 ^jjljJl 

4-fl I ^jLtiiij LlLLs 4j^^SLaII 
^^--LJLjJI ^ 1 '^J ^^^LjlII J I ^ i^<J^ t ! I 

g-La-jjVI OjSK.^ O^J Cy^ ^6 

^c^LjJI ^..j r Iajj) la.) CjIjLu-*l-/>^ 1 4_flllL>iJl 1 CjI— tjlSJI t—t.^.i.<..»Q 

lLUj L^j .1^ -itij 4j»_alj 4 3 j3 ^.LfiJjVl ^1 t^ (_yic. 3l_j ^ It jJj^iaJI 

- J 111^ »jijLLjI£LJ 1 (_;^-iT t_-tj_Sij_jJl c—>L)j) ~) Ml A cj^I_3-1)1 

i (j-^J i^^LtaijVLa 4 _xjjljJ 1 <—tLjIj-Lj>JI^ LkL^ji ij^S ^LTi-i-uj'j 

^ « i 11^ 11 i-jLrtIbVl Jl5 <:L3_)jVI IjlA (jl C^dJ" ■! ' jj) 

CjIjI hi.,/> ^t.To .^c^LstljVl 1-^-3Jl^ILcuJ ^LiJ) 4jl tlo L^-ij j_)j^ 

'J^ ^J 1_>J 1 ^ «.Ld-jVl S^^-se-tl) 

oLuL^ ^j-0 k—fl^—JLj Ljo CjL—uIjlj^ Lj^^—jIL^LJ l—S «i^j) ^ n U fjufc 

(j^Aii-JI (j-uM-l) t-sVT (^juo Cy^ c<jgj JL^ ( Lj_5c^Ij 

Ljj—^^_ yjS ^.LxjJjlJI (—^3 *(^--^‘-i>-^ Lt^ 3L j j 

^l—c I—~ "V1 LojL^ cj^ Ij^.j r< ^ 1 (Jj^ 0^ I—s^iLl_>-l 

** 

oL-jJL— iLLaJl '^3 

J^lalii ^^^3^ O-lL^ L^L^ (^ J I-I^ " tl \ ^ ~ I'tj. A 1-/31“ ^ I 1 ia^ 

^1 ^ ciUj ^ l^Li) ^jVI ^1 ^\ /\ ^^\^'^\ 

Lg-ia^ »^(-jLitlu^l <Jji5lj_c. cLliiLa CjUL^ Cj-J/Ix. 

\ ^ 1 ^^ 4 j.x.3:>.» ~<U CjLIljISLII 1^^—lI^>-^iL) IjLC. 

M 

V ♦ 4-L31 «(I I 1 ^ A, V 33 IjUiLii ^c-Ll<£ 1^ V |jL_i_3_ju 



; 6 » jjjujuJI 6 >l I iwl 


j^_:atj LjO Cr^ ^ JLa< *i*> ^j.SL<u Lfl 

^jL^ La Ujl^j LftiLp-j .((Evolutionary Progress ^LIjjI ^jlSj)) aju 

OjJl^ Cj j « "J 4 _lmi a La 4 .jae-jjb 4 Li^ jJLu V aJaLi.u-iJ ^ ((^Jl.^)) 4^1 


• Ijy * c^lifclbV! 


•t M 


14 iUil£ll ^ JUfilt <1 t'iiU 

Sjjjj-iiaJlj V (lr>fl cjLitla^l ^ji 4J^_L<s L^^LLajl 

5^jJL:;e^ 5^ Oj-pJu ^1 VI Li* «<ij V ijLc^l ^] ^j_LaJl j-A Vj j^JLdJ 

y>W , ^ ((4j.i^jLJe-^)) Jl <JJLA (J^-^ t4 jlr LoJi 

<^1 Ur^' Evolutionary Lineages a^jJalll l1jIjL_uJL1 ^ 

^Jj j^^lU ^_ps>l^^-^Vl IjLA^ ^ 4_aJjjt-A jij) (^£. 

Lojlj ^.stj jjJaJLl c-L^jVl Liljj jj?^ 

Jju_^ 4VI ijljj ^ <t (in ~(( JL5 l_^_i_3l^.ju J .L-Edl V 4 j 1 4 r j-A 

(JjualLo^ ^ 4J1I)) 4-t£, (Lifl (—jLitlLiVI Lot 

6 ^ Lp=y^' ijM ^ J~^ ^Llm Jj Ujj ^ 

a 11r 1 4 Ju>iJ j rtll jLJjLitlf LfJl ( ^4 (jjJj J .((Ld-j-oLs (ji-^ I 4 ^ <a 

4 A ^^)A5^Lj jJL 4A^1 n (?JLA iJjlj t ^_yj| 4 j1^1jJ| 

(?JL^ i j.A.jJulilj 5 4 i ,.. 11 4 A a ^ l-i i^l 4-tJLL:^i 

LI L$JJ)^ “ilI a *j iU> (__aV.IL>. 1» 4jI ^jyLi «» 4_jJ 1 jLi 1 Lo 

(_iUli ^JLii 4j t((jj l^“(U aJLkJJLl 5 juj_*J1 jl_JI L/W Cy^ >—jL_re_IljVI a Ac Sj 

Jua ‘5^' IjL^ 4^-iAj-) LIjL aj ^ 4 *4 (1 >-4L^^ VSLub (LjLjI tA>J 1 (—il <(1*1^1 

(-_aV_ laI ^^_ya 1 ^ <r a ^I **< -^ a llI >i(^ a.-4 <_^V_<-(il Cjj-al^ 

I’xoskeleton 4_j^jL> ^Lc.i n All 

5j._j_t.uJLl ^ jjI (LUjJ 0^3 (Endo skeleton 4_iLLb ^Lij 4^LiiiIj 
«* 

\ (i.i.j jl jSL^JLl jjo ^_i—t^L_a t j\jj__j i£lJI j-("< IT^ ^ 11 joLft (_JijljiaJ 

jL^ i_4-L»J i j L (_ ja>JIj 4L 5 lij CjIj j_uaLL jJ 4__4-5t_L3 (LjLajlstua (LjI^I 5 rtI! 
^ t jAJL^ jL>. jjL>ij j^ j 4lU L5 jIx, (LjI >1 uUl j_ya ^jLkJl 

^ M 

.Crabs j.::t_JI (J1 jLLL3j_uu pljjl ^^Jc-iadI 4_iJI ^Jt^jJl 






Interaction JjLpJLl jjk ila II cjLit^^U jeA^c c-Jlii jJ-oLc. (-dLlAj 

4 _j_:^jC j l.i 3jj_ju3 ^ L-d^) lQ ^ lI^ »< 11 i-^ Cj^ 

i Luaxj Igx^fcj a 1 a< u.a jj V j^xoLIjiJ! t^c— iLxojVI 

JLdJj 4^_yju.;^l i-LijQaJI L^ 4.4-< i>j (^^1 jus'll aJjslSllLa 3ju>.|j 4-4aj)lo < 

jjj tjjtTi'ttl 4jjJlaj L>^ 4 rtj 3>iJl dJuk j IJlI 1 uiljjl 

Geofroy j^>Lj a c*j1 —uj ,<■» jl^j i4_Jjuil aJiljjJI jlx.1j_Jjj 

(jaii&LuJ 1 ^j-Aj Lc:^ LaJlI I IJL4 1^ lI< a t ^ a ^ a a Lc. 4 j LoJJ-<j juv I «St.Hilarc 

' •* 

^l^-t^l Qji Lc^ Qoi^LuJl IJLA j. IlIUj •■J '-*-^_9 Cr^l 

. L^jt^jSo <tl>.j^ ^<Ia.a~lI.! Cr^ 

M »« ^ 

jL^J - ^ ■ - fj .ij '^tl JeA.4_IJj 4.i\J-^ ^1^1 JLj-^Ij 

Ur^ ^ I .<11 La i, C CciALa! Cj1-Ll:^I Lj.^j 1 A rt i-Lju Ijla 

t J,..2 l >JI CjLo^ Ct^ 

CjLLi->iJI cy^J^ 4.JLM JJutTu 4_2j^^.laj 4-u<Ldj (Jj-^ c-flirtJtV! 

* i j3 jloj 4 rtb4t;.a ^^^1 CjI 0l ^ Bjiclullll 

t^Lstlu^l 4 lLx^UI ;jl ^-uaJij 1 j£Laj . JL>.1jJ1 

UL L^: 1^ La 4 ^ Lajj^. 4_jj 1 1 CIj I tfju^l I j^JLaj 4.^«£L>u 

.4i;ljjJI ^ ^ ^ ^ ^^JuCU^L) LxjI^ 

<0 L^ «J!LaIu (jt^JI 41jL^I 4-^L^L>a*^l <^LieJL<Vt J.^ 

c^L-4-uIL£^Ij 3j...->-aLILll 4-j j-tll c n.^^*Ltl 1 ^ <^,4 )j 14—^■:>J 1 CjLuiSJI 

j .^jUL^I tall C..<..>iJ BLj— 9>JI 41 <«rvl^ I ^IaJj CjI n 1 ^ 

3jJl^I 44,u-t:^.!I 4^j)IiSm (jL^ 4^^V*i U djLojuaJI aJJt 

<,a-<Q ^_;j_Li-:^l (lf> q.iiti ^-ua_3tJ l—^lll JL_>. <—ajS^I {jyi^ 

CT^l 3 ^j> «7iC: 3 ,i <**> LaJL(£, ^"<.4 4 4 ^,* j.il^.11 L_jL3t!ljVl Joi j^ > 

*« •* 

dij j^i i/cjJLoIl L-^JLLs^^ CjjL-L ii (.ilij 4rt.lrt.je a 

' *• 

L-duSlUJI (3:iji-JI Lo! tSjuJL^l 4 ^^utl ^ jYli 

Cj i < A ^j 1 r < A^^JjtJ ^JLj_>-VI .^ISlliJI^ 3La_>»JI ^jj I ‘^Ij * ^ 

^jl ^J^_SJ I ‘ 3 ^ LtA j 4 5 j-j_<!LljiJI jl^^l (J$ (_5-3 cJljSulII ^ 1^ 5J-C.L^-JLI 

^Lj -^^1 <?JL4 Ijl_j_3_xs Cjl ^ O-^J CjJL->. JL^ (-jjLjt-ojVl 

» (-Jla^TJI / . 3 ^ 3 >Jl3JI AJlus ■) ataj ijlLlujI 


i“pljulS»ll jyhS ilkjifatjuiill bJjuail 


4<-jLicIbV1 (jy-lLc. Jtjj rtti 4_bjLuaII ^Jlar.l V 

4 <!1 Cy^ Lhii^ Lh^ l):}^ (J^ Lr^ c-jJl1j 

JJjlLj (.^<^t>. 4 aVI (^<^ax<o AjjJjdVIj <Lu^^ 

■ *« •» 

l 1^ L)^ iia£^—li ^JjL_p JlI^ 4 j) j ^1 Cj i rt j tj»ItJ i 

^IjlIII 4AUmII! 3jJji,l Lc^^Lju jLk: 

Crossing - over 

JL>>I^ Ljjj^ 4 fl.tljKlI CjLusu^^I CjIl^ 3jl>.|j ^j rt!~ - 1 4^jLjua 

(Jj-jljO Asr xuJ Ij . LuajI LjJL^ 4 atLi^Xl ^j-<sLj_>JI ^^Jj) 

4._>.L^ jL^r< ftj - 4 -lLl::^I 4 i,I l.^^'LLvI c1i^L<ul>.I 

^^^LjcTlIIj 4jjJl 1I Luaul 1 <i ^ ^Jjual^ t^^iU 4Jj^^ij 4l>.j 4Lu3l^^ 

. .4_^LJ1 jj^jJlj <±jLjVI (jij c1jVL4j->>I (_y^j tbbjlj^) SUaj cIjVjjljo 

♦ tl^H c^LsteToVl i^l ^ 24 n 1 <^tl ^JjLialjj Juu |jL^L(bj 

•« 

oi^ SjLIjlII Jj) j 211 4JL.JLji (j-4 CjlJaL>Ji oJJt Jlju 

<ijjl^£L!l cijjj—> ju^ (J.^<uLsfc^ l 1-^ c^Lic-jjVI (^^4^ ^ j 4-^jl 

j-^ <L5_j.2^>u cjLicIbVI j. i (jr^ ^ 

idJL-jjiXl 4. a.Ll:^I CjI fljJjIlJl jJ jJjjudG (2>^ ^ 4ijjla c^l 2 >. I 

4 4_»3jJ 1JL1 ^.j.g. 4 jj15UI L-^jLjI ^I 43Lt^ JlLq (Tm 3 ' 1 ^ 3 i 

JlJ»<-uJI 4 tJ 3 • A 4 jL^ 1 cjL3t3jVl ^JLA lWj 

«ft 

c.Ll-'vVI JLa£Ul SjJLj <ili3 .3^ 3 rt 11 ^Jl^J 4Ju<j Ujiitjl ;^jJI 

(^LitJijVl 5j^ n i\\ Fitness 4 s 3.>i t^\ L^jlJ ^ 

«* ^ 

V 4-jji.^ "t iVI 3^^I i^^jlju^Hj ^^jJI jjlc. ol^ *j it^ 11 

3ji.i 1II . 1 ^ 3 14 (2>-4 4^jLJI j^jja Ij-:^ 4 Ij 4_jL_uij VI 

. 4jl-nj 3^^.ju-u>a (j-4 ^J-t-caljJ 4 ^LClo (J1_i:>.| l^JLa JlI^3j (_y3J^ 


i JL^I \je-La . 1^> t JL>- ^j - JjI jjU~tl j_^j_aJ 11 ^Li^l ^JjaIS^ ^1 

«» 

^La_3Jl : L^jb (^/\JjaL_<i (j'AJjoLc A^. i3,i jjlalJl (((jj[jl^)) j. i“.g.i 4.^L_tu| jJl 

M 

(-flV-jaJl l^L2j <j2aju ciJLlA ClJlj L^ dllj ♦^tj ilaf! c^litjjVlj 

. jjlajJl 3jjjua 4^ ciU3 1 ^ <C ^^4 





("c tTjljJjjj 5 jl£. JU>a ^JLL>JLt tiJJ j CjI-S^A.^! dll"! Jijlj 

4l\>»^L<3 ^ i((Unit ot selection * jL<u«^i Lo 4.^Lo 

LoLaj L-illie-a J[^JL/a j^ialJI jJLsejQ ?cJl1a 

M ** 

(J<t t " i„<tj L-^jI lIUj !j—. L-l-'vjJIj j flit ^Ji ^ /a 1 dj 




MUl, 




4_?t_jILi (jfj.^ju 4_i-Ltf3L->Jl jJt aU jI t \[ ■^“mVI t 

jJlju^jO I JlAj ij^\ jl JLs^l^ Cf^ c^lseJuVl 

L^LcjlIujI LLi^I iL>-l JL^ V j-<kj TtiiajuaJll IjlA JLaJu-<-ol Jik: LLx>J1 

(—SJL^I)) 4_ai^ Jl <> t" tju! t «i«nVl i4_c.j.ja.j^l jl Jj-AJl (jyi^ ^JVjd] 

LA dUis ((4_^LJtjjVI SjuwjJI)) ^ Voj «Target of selection 

, Jj) i^uU ^ ilr>i^il 4 jt^*J (jl "• ^j ^dlU iJ^ ^Ila-uail 

^UJ.^j Laj dil^lLxuxll 4 ^Llx< 3 ^jJI ^]y} Lr^l ^ dJllAj 

jl u r.l cjI f I ,^1 Cr^ i,4?aU 1^ I i i^C-L^i-All 

Ir^ 1 ^ ^ ^ i JlA ^.y Ir*^ iCjL^t—iJ^lj ^ ^ ^ ig ' ^ 11 ^Jt 

jJt ^JLc^tj jLJLcI JjJlu^I Ijluolj llaJI Lol ijj^laTJI 

j^-qju S^uSJI ill Jjk (jl L-fllj iC^Litlb^ l-SJL^JI 

*• «« ' *4 

.<-jL5eIb^<U j_iIuL^1 4 jU3jJU jjL^o^l ^^loJ ‘ D'L>J1 

all CjL— u^t-t-u 4 ji L^ mi (^jJI "il AjL-duil (jL^ J iilj 

«• f 

4«^ll JjLd^l ^ dj}^' t JjJxflJl Electrophoresis JjjlII 

^ «■» 

(jr^! ^ idjlj-ijJll (>» L^j^Jlftj Ldj cjIIj.^ 1 ^ 

j-jJLsu (jyj-11 fliI jLuajI jlj ^ Cy^^ tCjjLaiJLjVI 4 r. LuijjJ 

«~iU j j “i 11 c--<jt <-^l_rr i^] ^ iS 1 ^ fl U^J * (jyj Lsc-TuVI u^Ju^l 

' *« *4 

(jl^ V ^j-^j-Ul ((King ^J^))j ((Kimura Ijj_»„i, <» J—L^ ((Neutral Evolution)) 

.((^jjb)) 4jjJajj L^^^JLa i^lJ Luajlju 


4^U^t 

^JLa-l>>l (Jj->* 4. ilj Bj CjIjLj^ 4jijJL>JI ^^IjJLl ^-^1^ ^IjaJtJl IjLA 
JjAj tt_jLJtjLJ^^ 1 JS-VA Jj-flJI (jr^i 4_3LLiaj ^4_La.^tj l):*) 05^ 

^LuLscTuVI ^jBtl ^^^^ASK-A uiillsej ^1 4^j.-a_^J c^Litjjl 




dtiOjiuCLaJI iZil^lSJI ■ -«»«ll ftJjLuil 




< >1 ;V, i.>Vl J J J 11 4,.j.jua..nJi oJlJ^ 4_:^1-jlI. SL^Jua L-dJLlb 

4_£jl-^JLuJLI ^ /jit ^ t,,.l T/tl ^L^cJlJI 

b* M •• 

4 4 j flti 1 ^ ^J^lSUL LsljvIj 111 -*- ^ <Vi > 
c^LstluVi cJilHitJ V ^^yC-Lo-j^l c^LitluVl 4 Ir>j < «i ill 5jj-u:aJ1 

Sj-fltjJLja 4..J,dil i) 1^ (Jlilli 4_C^^r^l CxjL^ lj| LjoI 

1 ^^ ^ •^'>‘ ^ j .1 ii i 

^jja 4_^jJL1 5jj-u^I ;>JlAj i5ju3^ ijr^ l)^ 4-^L3e_lj'^! ^ iniJ L<.<i->JI 

i 4-^L-cTl-'^-V 1 ^^Lui-iJI j-iusu-o^ ^_yiS.L4.>i.H c^LsbJljVj 

J.<a^ (3d>^ ^ ^ U^) 4 x.L.aj^I Lijua_ua_3ej ^J-cJtJl ^jjLjlIII 

^1 (_al_iiaj 4->.<.u-iL!L jj .^(^jL_l,l jljUil j| ^LlLiJI d<jaLjJJ i^LajiU 

cjVL>J1 o'jjt (JjL>s .^_^l_SliJlj l5j^ ajl2jJ1 j-a tiUj 

MM M ' 

. Lj_<_u1_Lo <(^_^L<}J^I c^LieluVI)) Tcliajua^ 

%« 

<-LUj t((^^^^JiJl <-jLitJjl)) L^ (Jj^ 4j <>irt!l ijJLA jCLal 

« LLaj^-j-^)) j! ((LjuJLjua)) (jL^ ^ 1 o ^ JIjJl_^ jj-^Ia 

3~^ JU^jJI t—<-^<-aflj^ 

Ijl^]^ i^L>o JuJur^l 4_2_2-%j L^ L-AXjuajJl] ((^^jjJI c^L?cJij|)) ^i i a^ 

4j:as_uj Lc_i| ^Jl^I JuJl^I 4iL^.j_<jj La (jLajLLij/Vl 

4_iLa-C. (^<^1 ^LaeJJt IjlA t3l j "hII 4i-ualj_a 

,4_^ljJ|jVI 4jj_cuJ LlA c^L%-jjVi lL^AJ (J La.,«-!Lta< I ciiijj ( 

(J^L_>.V1)) IjkjjLJ^ L^l i-*> 1 ^ a 4 j (JjL_Lj_ijul ^1 Jaia_2l Iju^^ 

L^ ♦«Species Turnover Jj.^t_lll)) ((Species Replacement 

dj! j J' L)^ ^L>. ^Lal Lul Jl^^I (1>-^ a t"! t til.1 ^J.La-uaJLl 

((Macro-evolutions Wt 11 cjM_3JLII)) J^..l 3.>>j ^ i-uaL>. 

«« «v 

,4^jjljJl 4Jla>J C.<AJ ^ftlij L^l 


«L..O.Wilson (j_uiJj)) lJi-^G ^j^a ^IjJutJl I j ^i (_jLil^ j \ ^Vo aL-£. 

^ •« 

Llj>.^j_<j /cJjl! i )V1^ 4 4j_C. La-3:>‘VI li^Jl I I ^ ^ JL>-1 

’ ^ <** 

^;.u-^>LJ 4 a 4 roljjJl)) 4ju 4_J3^^__C ^jJl 4 Sociobiology djLji_-a-ILj^l 




cdalxuJJ <i 1 ^aIA_L ill 

Lai oTcaI ^3'?eIL(uiJ (jpJl CjUi^ljJ-!! oSJt 4^>_»A| ^j-a 4aJI 

•* M 

L^ 1^1 (jr^ 4_L>.L^ CjLs^L^ jIjI cjLI^I IjlA j-*!uJ 0|-^ icill JuT 4J13V 

%« M 

JuJl:>- u-)LIL^ JJ) (CjLa..aIL>JL I Cjl—iS^^l < n j_^ialJl jjJ 

** M 

< A 4.15C,<‘|i 1,1 ((Ruse j jj j)) <L_aJ^J_ja j ^ t ^ I Ju^ 

.4-^LalL>>Vl Cj Ij 1 CjLj^^ 1«(I,< t LeLalii^l /1 /aI”a 

(J_i^jj La (3:ulaj (_aj_«ajl 4 j| jJb ((^j_j-iJj» (-jLj£» l^L-ljuI ^JjIj 

^^^L_l)! (_<_i t^^^^..iLu > fl ^ic cZjI—1 4_IL.(_uI^J ^l_}L_lj 4..>L!i 


"*■ * 




t^Luua cLij5C /'7iJI j-^ ^LAjj-Laj 1» ^^_uju 4^^ 

11 g">*i! JL^J i«^_^jJLaJ( ^JjLdoil ^j a ">o ijyj^ 4-jLj-:^ 1 4 I ^1 ^ i nl » 4 j ^ 

L3^1 J> rr- ~ j ^L. i.iduV I o.La ‘L 

((jj_ujiJj» ^ ^ (_^L1 lJ 1 tc-il < 1. ^Jl 4 ila ^ L^ (_x:>.jj 4J (J.a t~ ^ I 

> Jl( O^S J J ^ iK IjLA ^ j < lU V (jl O^ «)(tj 

0'L^y\ djl ^ ^a-lr^« A Ij I ^jL-il! (^jL-lidLjJl (^1^1 

. Jj-oJLj ^_^LdaJI ((^mi)) 4jL>^j 4_^lj^l jJjaljjiJl ^J^-LaliJ! 4JLu2 

(_yJ| 4^1,.. ^^jlII 4 < <1 A) 1 Li 11 tiJJj 

^ (jT^l ^^ ‘ ^ « 4 .^jj.^JLj ((4_^^^^._iuiI j-jla-xj (<1.^ a(^j-cijJ^)) 

l^j.a i >> a 

M ^ 

^LcojL (((^Luaj-:^ 1 Lij:^^^^)) ^IL i<a i ^LiJJJll 4_aJL^ L-aj^JLxIlj 

LaJfclj-J (-iJLLi icZjL^j-uaj 4^1^j_>Jl cZjLt-aTt:^! ^ l)^ 

^^jX.La- r <j: ^ VI ^LLaJl tijlli CjLu^j Lull (_^l BjLJoVl L^aLaJ ^ (LC 

*r *• ^ 

Pi j_3e_jJl CjljLIoj—tJij ~i^'i Ji J 1 a . t iS 

CjI^j^JL-uj 4judL^ ^^i L)1 (J^ ^ 

iijijL-tJl ^LJL^ i ^ < aj tOi—C.L—a ^1 f-\ —a—Iul 4 j 1 a 3j, tl ^j-4 


.Lfcj-^j 4 jj_4jV 1 cijl^>Ujlj < rtjlVi jLixlj tAltruism Aggressiveness 

(j-a 4i^ CjL^^L^ ^_4> lJlIJJII 4JjL(J La ^L»-a ^tjualjJi (j-4^ 

4_:vjj j^LjJI Lfcl^J-^a 4 L «L>I Jj-a-> ^^^i 4 3 (J^) 

— ^^_4duLoa ^ In I ^ I ^^^.uiuLla Lai _ 4ljuaILa ^ L)-^i ‘^[i^ ^^yL^LuJl ^1 ^ Ill 

CjLc-Jjl^^I ^JJJL9e_a i < <1 j .«_m«1jJ1 4 aj ^ A a \ ^^^,j.al:^l 





/kjiAJijLall OLul^l J9bj :6i^UiJuujJI Skljuul 


^^JlLcJ V «LjI JJL^ Lr^ ^qIc ^JL:^ “ildl L^jUj 

4 tj 1^11 oJl^ ^"^Vi ciJ j.Llm!I «JLaJ 4.jut9L^ 4.%j^_ilu 

•* * ta 

4_^ j—(j-u ^jL-Aui,! \ rt"< 11 (j-o « CjVjI tu "<11 (J^ 

S IjjC 1 q^LIV 1 LM Jjl^l (jyic. (J-ujal-LiJ! (J^j ^.xrvVI ciljl Ml 11 CjLc^<,UjQ 

.CjVUJI jlj 

tCjiLi»-.4-It-^I»l 1 _i >• b.1 ilr\ C *vj CjI o ? ^* A ^1 

4. t *4 4_jJl l_i^»«tl/l '_ iLl^J .^L_(_ujVI 4_S I t L^Jl 5j Jk_ LM^ 

*• ^ 

^1 Ijuk 4^ La < ^jL^VI clljJ-ug 

^c_u3jj 4 _!jlI ^Jj JbJL_ii Cj \ <_a ~i \ 1 

^JL_:^I IjLJb t <1 !i JoLduJjl ^tia-iL A ^jl < II I fill 

rtll^ > V fcjl t ari.j>uXI I—i^Ldc 4.jdL^ (jy^ /Qjfeg. 1 <^^ul <(J^)-uiJ^» 

1 ^ 1 ^.'CLt-i.i^) ^ (3^ t ^if->j 3l l 1^ ijub ^^^<1 <? 11 

. 4»j-d-dl Cr^ 4jVjLiJ ^-LLa-L^dli !juk 


,1 \jJt 




J1jJ_>.! ^^J-a (^i cJ^ J_i^l ^L>Jj ell I ^Li-dl 

^ j a j ^ ^ ' .4^^J<ajJl 4^ if I 4_»^lj^ ^jjJl 4—L ^jj-rdi LexjJ^^_j_d I ^dc. eliljl_>»jl 

jJjJLJU ^^IL>uJ iHlljLl^yi OJJt ^Lj ^jA.».J {(Sj^^jLeuJl 

1 Jut eLiLflLeiJL^Vl 4d| Cjjt La IjJb 3^ 

■ ^ * j ■ L11 v^LitJjVl 5jJ_j (j7^ I- 1.1^1 L-3j_ej 4_j3j-jLa CjI^jju 3-^ 

eliL^LLu^l 4jtj.iL> CjI j LajLlI^I 3^^^ ^ ij^J 

I jjjJh (.LaLaj LjMj jj L" TI 4.d.a..tJ 4 i i.n.i IL 4 AI 4_uj^edi 

«# 

^ Lajjj I JU JL..>J I ^Ll-1 SjLq 4jI JU j-A ^Li-^l ^ 

iJL^ cL^-jq-lII ^-IjLq-jAjlIIJI (l^ 7t^ 

m •* 

CjIjL.JuVL^ i Jl^Ij <>L:^I jj CjLLuj^^—JI j_yJ| 4jjjjJI 3^ L3d>^^ 

3^3^-dl 3^ Lb^lLeajj L^-xa-x^^ 3 jLi| 3^La-i V CjLIxj^^^^^I oAJb i"ij 11 L^x-xj^ 
LaL^j! l-ALj^i 3“^ 4—X ilr\ A “(II eliL-jlSJl ^ —a, -x _ X xJI 

■-Lj_)^_^ 1 CjLdVl ^t\.t a LeajI ^J_j 4-dlj,jJI 5^ n u,iH ■ L>^ a ^jjtd t4-^L-<M**( a 

ft >• ^ 

l^JLLiuJ 4 jxj) Lxiixiexaj L^Lxe^l 4 j^ 4xdLelUl AxxxLlu^I 











«^Uit 


• ♦ 


>ljt Jlxxs I^jir. ( <il“i 4nJll 4.-^j >JI (^LtjJLl (2>*^ I (J 3 - IjL>.L3o 

^ ** 

^ cj^ ^JO-ll 4>s c^jisLUl 4 j L-^ ((Ojjb)) 

^ A>iJ 11 L^l.i ( »t ^JjLJtJ 4 X 4 ,ALj (—L7~^ ^ ^ * 

(J^ (j| Cjul>. ij^itauil A-JL^ju Lc 4.dUdli«uj 

jl tt^LstoJ^I ^JajLuaJll ^.sLuaJ (jJLlj 4-lri a I idJujJij 4 jj^_3 

jjLiii-iiil 

^cliLulSJi ^_yA SjuJl:^) 

Ll)LiJL-<_u-A j j^'ic, 4 I tAj (^jJ! 4 -Sl^jJI IZLfl^^jLja 

^^LIlIL)^ i L^ 4,1 'vl f^ll 4ISl.MtXI dJL^-C 4, t X Ita-t ^ m ^ 03^ ^Sj. A»lt^ II Jij^Jlj>. 

*« 

I La JljJljso lLLLi 4JiLol (j-a^ ^jia^LlIlJl 4^j-t~» ^Ijjj LcwLso 

JJUU 4.J4^1 ^Jusi^ iOjjkj CjLtiu 4_JT C-ul^ 

I 4 ^ j.Sij-jJI 5 jL cjj i Polyploidy 4 .x aj_aI <—>Lc,j^ a :^i 
ila-^Iii ^ S^jll J^lj,*jl ^ liU j j 1 Chromosomal Reconstruction 

j^jA (j'djjJl j-^ 4jjij) 11 xjljLuJll ^^LliLij 

L^_c.^jj ^_yJl 4jj|j^laTi11 LjI i}^ a fl i—d^LjL>.l 4-jug>^L,^tj 

(^jJl aljj (jj-ajj ^ Ijla (jlj ' ^ d~*j .'^ 1 — 

i^ya 4,jju ^jl i ulc (^JlII jj)L>~ ! I 4_iLa-JLl ^.a-a-us 

- L>~ tl Lc^ 1 (jyj^ CaLox^juU V 4jf |ju& 















^ji>-3 Ecology SlI^JI 

(J^l (Ja-I^ i^jGJLj 5 j1jl_:vj 1-^x.Jul 4 j J J J ^ ^ 
JjLilj (^JlII ^i«„JI <jLj cL-i^^^jG <J,-Lc- OJ) t <1 ^ a 
CjLIjL^I (3^ 3j^|jJi dj^'L-c.LnJlJI uiUj 4_tduljJLjlj 
1 : <=t j ^ * i_^ ‘l^j ^11 11^ < ti^ Ij 4_j—u3_A. :ai 

«4 

(^jIL>JL! ljufc C^3 *L7"^^ J~^3 

4 < 4) 1 j jJ I JL-ae_« 0^1 1 ^ 4 __:wjJlI 

S4*<j jll ^^JUJ u jrt-^Jl 

J^L^)) 4_iLL_i-£> J_3 ((^^J^^j)) _4^ 

4jL_i 4 A 1 -ft ^ !^_j-j_xJtj ((Haeckel 

juu <^i I ! Lo 4J(£L!^ ♦ «41 j il^tl dx^ 

(jl djlj-u_0 

jjfc ((JI)) 4 -,,,4i,l^ j 4 , X,} t ) 1_^ jjl)> :4J^_9 

* 1 % 

^jlj—p^Ji C1 j13^<Ljl 11 4^^_4x:?e_4 4_txiljJ 

-t—C. ^I ^L_^ Ijj) t'^ c. 4 j _ >JL 1 i ii^JL j 

4 4 ISs 4 ^ J C. ^1 ^^_(ILI_I—4 i ^ 

4__lxjIjJ ^ W) _ jL-lol-U_>.Lj _ (( 



t^ djLolSlil ijr\^ ^jLpJl! ^ t ^*11 O^Ec.lAxlI 

L^jL U^l 

.((... ^ ^ 


(( Cj I_L-c. LL^ AI)) .«, 5 A i lUkt I» 




. «SJu Jl^ 




Lr^ Lr^ 4 _j-S_j_m<VI J-ua-iu ((^JSLj-A)) J C-l 
(jl i ^ ^ Y * (jr^ ^i ^ ^ J ^ ^ i^L_i!tu ^JLse^ ^ t i<^j ^ ^^JjlII 1 JlA ^jLj 4j^jLiJl 

.^c^loJI Ijl^ Laa»V 4i^LU 111 l1iL.jj(jjJIj ^Lj-IaJLI Cj!M-:^I^ CjIjjl4.^^I ^uj i hG 




^^LoJI l‘^ "J ^1^ ^ >.^ .. “.j l» j 

^ tiJi j:t ijt, ojJaJt j-iatjl J j ^LLail jlr. c_4.Uj 

d)JI cljljjL^i ^jJLdJtJ I Ml A 

J d*jl—^ ^ ^ Ml Cl ^ J jjI— x!l ( h <^i<itl^ ^ f**! i' LaJ I 

y ' Lq jJ_^ ^1_ » -t.ujVI IdbLua-ILLcJ pj A A CjI j 3 Jlj1_ljuJI 

4_:se_uJ oLi^sJI ^ djUalSlll iLaJi 

^J-t-uJJI cLLs^^— dJLl !I Qjl^-jJJ 

4« .1 II ^_;yj_uji J (^ij duL^ <>jla . r4_i_>.mi 

Lo jjb .4 ^11^A 4uu-i^ 4_4S1.%^ 4.^.^ dll Jlj) 

,((W.Kirby«W.Paley ((^jjuj^.! h!)) djljllii£^ 4 .j-uSL*j CxjL^ 

djjjb^^l ^4-1^ I L rt 4 ^.l.,'>> t U 1^ "I'l A ^ Jxt c. j^i 111 "11 dj—SJl J^SLj ^ Jl-^ [S^ cr^j 
L^^..c4ij duljjl (^7^1 t<L-jji ^Itil (Jj^^-Lail III 4lj '4^C A-11 4jjit^j III ^atu.it'^ll 

SjlaI-cLLI jUdSLJLOj Juu (SjujLiv 4_4jvj cLadu jJLail ^tj^Llll djlj-uljJ 
djjj^^-i^ ill jl I "i ^ I J J n I <iVl^ ^jL2l,l diij ^^1 dt^l—ual (Jj itJijutSjJi ^ 

l^LLa 4!Lt Jl ^cLc diLd^d^ ^ •J il^Tl ^c^lHil c.ju.u^1 ^l^jVl . 4j^ j i (irt~Jl 

^Ic. ^1 oL^oVl jjd:^ JLugjj .4jj|jiall]l^ 4^1Sj^_iiiil :^j^i-t-u-Uj ^2Ay^d4J 

^ 4„ A.. .?&j ((Alexander Humboldt dJj) i 4 a (JjJs j jLLouSL! I j^_dj 1 4 ,i-ir., ) A * 0 
JjoL*^ djlj.^>Jl 4 j>-jjJ fl 4a>4jfcl L^t^ta tdjljldJj 4,jn Jl l^ljJij^l 

djjljfc))^^_tiij J^lj-ll (J-«a11 Ijl^J IjIjlusI^ iLu-uljj L^l <>>^11 j:lUtll 4^li;^ 
4_fliilo ^ ^1^1 jislUl (j£: Lxlxju^ )AM ^Lc ^ ((Hart Meiriaiii 

dlii (^j_Lla_>Jl »Ua-* 11 jLbjjl ^1 4 J 4 JL^j ^L^o—d j^luu i-tMj 

diL^l 4.^ljdL:v j_4^jlj i-jIJ ^Lr^Vl Ijid ^-4 Lj-dLaJj .3jlj^j>Jl ^_^1 ^-^Ij 4, nIr^) 11 

5j1>>JI k^U^j ^L^l J-4l_^l JJJ J^G ^ 



V6ijul^I |qJLc 1^9 jbj CiU^luu ^1 


Cr^ ] IjLj >1 2 ^ ! c-i-Am cl,. 1 -cu ilL L_4? 

«4 •* 

((<jjljl^)) 4_j^ . Lflijl ;_^jJi ((^IjjVI J-uoI)) UjjLI^ L 43 J Ic, Jl oUuljjJI 

1 ^ J a 1 rt-4 IJ fjoLflLiiLlL^^ 4 , j-«,, j.jlItlII ^ r. i j 

iTeleology ^^LiJl ^ **t a'i (jy^j .5 jjl.>vII 

^L^JJsl Ijla • La^L^i c j cjLuI^JI ^j t^A ^jLuaJll jj*aj 

>q^jl^JLI 4.MIn ^LaIc. jLi-u 

ol 4 ^J_4—iijjj 4 *< J..1 11 5^^ 1 ^ C.*Jt,<^tJ 1 « Q ^J I J )) JUU) (j-fl 

1^ J1 J) *< It ^:>J 1 L^Ll I ^..^.-^"1 t 4— Jh* “ ^ ^ J 4 jXj),i.4 <>J 1 
t < ~ 4 ti 11 t ^ ^ ^ i **i.t I vIa-xxi^—11 ^ 1 43 

Cu^j Lt-^^ 4.JJV^J^L^IuJL ^^Juualu 1^.^ jjus I 4_i.1j^I <J1)L(-uIj jJ Ij 

jJ^LtiJLt ijJufc 14 ^i_L-i 11 »i.<a Ic- ^L-4 j-ILaI Sj^Ij ^jL>. 4 t. 4 Ij iC-.ui^^ 

I dJUfc JLjv^ 13LI)) ^ ^ ^ <.h «j CjVjLi-uJ I (» 

4 j» j-1^\JI jji^l cjLijlSLIl oJLA ^c-i-uL3_jj t_a_j_^))j «ScjL ijISU1 tj-* 

1J ju n '\ oj-^ILuxja 4-a1 j jJ 1 ;Ji^ ljLJL))j ((S 1 ) La-i^ 4 _>>Ljl1I 

^ t fr * 

J^l^i Lq_^I))J ((SCx^jJl ^aJAA-4 

jJ«,u 3JI Ljua_^ \ LjO )) j . « ^ 4 ji gjj. j.-dl I (J^a 1 j—tJ 1 ^ t 1 

II ^ (3^^ 

.((S(l^ <">it, 1 


i 4-^^ :cj 1^1 ^4 (J:^jL>JI 4 JLl t JI < (i3~ 

^l^j.j>Jl c l^alr (jl^ >1 l3Jj L. u t JI j! Cj Ljl^j^( 1 1 4^^ 

cjLjJJI g.L. ^liT (jL-^ L A Lirk.,^ i \ ^J£^l -liu a c. 

•* 

ju >-1 ((Harper ^^jLa)) (jL^ L^j^j idjl t.^a ^."<11 4 LjI (a 4 3^ OJL^^-^Lhi 
4«j_l^ 4-<_ul^jJ IjJLju2ij CjL i/JI »1 air - oi “ 

3 ^ L >^-9 ^.La-L^: 3^ ^ '\VV ( 3 *^ (jy^^ ^j)*( t.u-4 

4*<j.Ji 4 _ljj1jJ 4 V A _ I (jl a - 4^L^I 4^ j 1 11 4_«uj 1^J C-JljLa t^jVI 

cjL^Iju^ j t^^Tl 4 * 1 J ^ L^l * <Ljji J J j > iJ I 

.^Vl Ijukd.^ JSVl 






>1 ^j ill oI^JlH 4 3L j.-j.IfaJt iJ >Jai. n> <f IjIjl-l^I 

4_uj)jJ (jr^ -J ^ ^_yA cJt-L^ulil 4, ^ 4 !^ ^L<uLaI 

O^^-aJl 5l 11^ < 'OJ 4_t-uljJLll ^^hISUI 4_jaj^l CjLcj-«aJLl 

4JL^ >0 4_:^jJi^ 

4(4_i-a3Lxll <:ljLC.Vlj 4 jL^ ^^jJSLscUj 

4_jj3 4£jLi!uj (^jJl (,La t t4jLp». (^jJ ^1 (jr^^ 

«* •« «v 

^^^ILjJI oL^lj djjat^Jlj t^l.j!!l JoLAill i4^<>4j 4jc,jj 

j^_yA liijL1jL£ 1!I toL.j^j)t I nJij 4-j,:^^j.j XII flJI iijL^Vl (jJL! j ^ .kc,^ 

4 X tla^t (yu L^ 4-3^ ln~ .a c-3j^Jo ^J-lxiLUJIj »1 Ji. x!l 

i^jLse-uaJl 

^-*< t.uVl JieAJ->Jll clr> ^J^t.u.^^\ ^^Jl!! Ly^3 

I ^ ^ ^ 4JL:>. d^Lst^ Lcj 

((4_^jjI Jl!I» J { 3 ^ILa-jO i^\ L^ idxx-tiajLj llx^j . f.\, 4la,<^VI 

«« 

jJjJLj ^_yjLj>Jlj ^_ydijj,^L.A!l 4^2 .uiA da_|_>JLI da txijJI <^<-t "v 

' M «4 •• 

L—>L^j.Ii jg ya y i3-ti LjQ iJt*dl c^LdeJUVI 4 r ^lm u jJi 

M «» «• 4 * 

j^daj Lcjj t^4.j ^1 4^. ^Ia a cjljjSLa ynj 4_^^Ll 4< jl 4-^jJ im 3 

. 4j c^-i^Jll da_uu^l 4 u 3^>L^ 4^Ltu.^ 




4 ^<ft-i.<ij^ (4d.j_dl ^ c. ya ^^Lidi tL«.<i.U (JiLoJ^ 

Local Population 4 -iL>JLl 3^ 4 JLaj|jj Population Biology 

4^1!^ 4_t^ljJ '(jr^ 4_t-oljjdl <.^l^j>.j jdLiioAJ jJLuajl (j^£- (jr^ 

•4 «« ^ 

jl 3 jL^1 cS^JjlA^ ^O^JjfeLji 4-1^1 t g/O 3 Jl2wJ ^^^^3 JJLC.^ 

4_%^!L} 3jVjJt diVjUL.A^ (_y* J !,(jSLluj L^j^Juu (jjdJi 

. 1^/^ ^ciib^ * * ( 4j^^ J <g: 3jj5e^l£^j <_3jjdaJ I 

^ <,*ill 4_i^jJi-c 3L-dud L^lj^ c J» <“0^,3 ^JLr^l ljUb 4 ^LZL<ij 

IjJd^ .<- 3 ))j ((R. Pearl .j)) JlLa ■.»I I 4 ^t-3 c:«.,a.l j_ylJI 

«• 4 * 

^ ^q^L-<j—£.L tj) 4 4 - »»f ur^dJl iwA.J.LOTKA ^ . !))j «v.Volterra. 



pJl£ 1^9jhj uU^LuuG 

•• 


4__i — LAcIiL) J ^ />■ * tl 

4—^ I j_-i-_>iJ I c—>L..iL,,^, "i c ^ L^ ^Jb 4_i_j--i— Ji .,. Ij. \ tl 

i((Charles Elton ^jLJuj)) _J (((jl^tj»Ji ^j-c —ud L^ljjLi.ojL 3 l^ 

L^ i-_ 3 ^^j 4 JL>a ^LJuaJI i ^ ^YV ^_yj^ cjLj^I ljUk 

. 4*<j I h (j-* 3‘idLo 

L^ L^jLjj 4_Sj^^JraJlj iJ-jLduLJI 

4_iJLi.j>«JI CjI C 4 Io aI L^I cSit-j-jw 'a jUt^\ Cu_>L^ ^ji^^->. 1 < <iI,I 

L^J^Jjl-a 3^.j ..»11 1 **<■ t ^ ^ ^cj ( 2)^3 *^‘4—3^ ^ ..(li >1 ^\ ^IjJa? (jru ^ 
CjL_u1jJl!1 cdij A 3.3j ljUkj ♦ 4-ul^~i ,.a <ljjtj^_<uj 
(ji <-_u.j5eJ ^jydl 4„.j..L.j..,« !i oLi-uljJ lJI 

. L^Lal aI 3^^,ju!ua 1I ^_^,JLijdi ^ j 43 JI 


(^Lftit JUll) :Niche3£Lll 

VLa:-^ 4 J q\ (_y^3-^J) J 4 ^ 3 .^ ^*^.0 33>AdLl '^n (2>-^ 

A.dt-t-uj jc. 4 iQ 1 i ttr*i I (i^jj Ljl^l^ l^Ll^ 

3^ i t 4 i 1 t ^ ^ 11 ^ • 4-^LJ<tj t XI L^L:wLuj>.l (J^ 4JLa jlj3l 

CxjI^ (^j-JI ((Joseph Grinnel <—3 ^j^)) < 0^.1 3 a u^ J^ J j^ 

4jLjaj c-i.4-xLua L^Jus i3jLJJi£: «CjL^L^^I» cy^ 4 *1 tL>tl 

4-<^l III I ^jill (11 ljub ((^2)dl ^^^Ltluj)) 4 ^^LcI/ (4_i^kJI LZjLijlSL!l i^_y^ 

«jII ^^3*^ 3^.Ldl 

duj^jtoj ((Evelyn Hutchinson ^. .ii .^ 1 " a ^Ij AjU) (.1^ 

Jjlj-4-U jIaj^I JJuCljO 4j I ^Jb ^^<_L.JI ^Lac-dJ t 3h V a 

(r < 11 < j t 3^L_Jll Ijub ^Co I lUjIjLil^ t4 j <*< 1,^11 1,1 

^jLt_Ijj Ld.J^ JLn^di CjldjLjua ^^^Jb 1 II iXa-MjjJl CjI 3l»"lx> 

4.*..a,i.ldJ L^'XJI ^^l_^ (_dLie_A ^ 3ll ljufc t4jL-dj 

j 1 q (jJJj HI (^1 ^_y^ 4_bLdLJL^I 

il 1 *1 ((3jUJL::dl i J <j r )) cIjLjL^ ((<_u_d>Ji CjIjLaJ)) 

.<(3^)-ia^j_<_u))j «^^j^)) cZjLjld _ 4dLdJI ^I^Vlj 4 j-%uJI 4 1 I (-1*^ 
dl (dJj (jy^A .jj_jjJdl clxjb 1^ Lc.^ L^JLo (J^ 




iZ# 1^9^ 9:^1 


CjLIjLSJI (^jja ^[3-^ 4 j j^,-^t,tU CjI_:^L_i_IL:>>VI 

i ■ JL^ \^ <4 j *4 ljub 4_il^ V i(y\jL^ t 

(4.^1 ^ LfSL Ic. (jl-^ jJ ^u>-^ cIjLjvLjJI^VI dJuk i^\ * 

jL>.| j. >4^<jiH 1 jla ^JSLij ^1 ji Cy^ IjU*4 « LjljLo)) (JSLxIu 

. L^Lp- cjLoj.^ 

V 4 <j • <0 4_Ala.LA 4 j >iJI djLolSJI {^\ ^Ijl-ajIj 

LV® oi l)^ ljuk jl^^l SLpN lIjLjOJ.^ jl (J^\ LqoIj 

^|jLC.^lj t4^ f*(i >J1 dL)f Jlj_JL l_^l_2^ CjL^^^-2ljQ Jlj>> 1 JlL<^11 4_}1 _i_l^I 

{^\ Jjp-j ^ l 3^ Lr^ .CjLtdUjU^l oJlS^ L3^J 4j «j it^H 

UL Ul 1 rt > (2^1.^I ^ 1^ i d ^ IA i^\ i^_y^ 

* *» ' ^ 

Sj^l^iU JijJL.>Jl ^ji-Ii j-A 4jV U( JjL_5t^ ^JjoLc,)) ^^_*_ul 

.SjjLzfcHJll cZjUL^I 

4_^j^l^^—«—:>JI j ^J ^^ J ^ Iji 4 <✓*>! 4JLg|—4..AI j-ua^\ ^ t JtJ 

iOljLSJIj ji>p^i crp Geographic Barriers 

^j-obLllil yc. 4__rt^'L£^ <J^J .(SjL^ljJI 5jl_Sj( y\j 

SjjLscJLo ^_^Isl_La Ly*S *‘^ 4 i"1 ^U y\^ SjjjjLrfcJll JijljJLl 

5jj)l^ m aXJt Jl>*I ^ i« I 4 JLlI*- 3jl>> IjSjLa 

•• %• 

« 4 nij-^t>I cjULJII y\j 


Competition ^Uail 


L 11 4 J «1ij * t,( CjL>> l_iIL>.VI CjI^J y^ i, M> <“ 4^Lpk. 4^^4 x. 

i4jii~ V A ^i^-il (jjJj ^ 4 " n c^lj-uu 

LajIjT <—Ljudj Jl^j Cy^J . )i 1 <0 4_*_j-,j_laJ 1 ^_pjjjljJ 4-iaj|^^»jt—<a 

^jL_>-] jlj>.1jJ1 lIj ^ Cy^ j~y~}^ j. i ^ > 

J ^ ^ L>^-5 ‘ L^* j 1 1 <pL V “i WI CjjJLj>- 4A£:L_ail ^^■■i.5>[ II CjL^VI 

y^i I L>al Lij>>jJj_uJL j y \•*< (“iJ.I aI 

Jl^ I 4^V 4J^u ,tl ^ 111 ,l.i>LLL*i,< 11 ^ 1 -i»jlA i 4 4 rt I"! V a 4.;t..<4.jJ(Jl I 

jJ>ud!)) 4jLi^ Lr^J <4 J it^Llim Jlj>.| ^JjoI^-xJI 

L. >■ 1 i it I “i ..C. I (^jJI ^^^y-aSLuJl yja ^^_L!1 I ..V A L-Ajloj ((^l^Vl 




Jl>- 




?6Jui^l iolLc CfU^LuiS ^1 


L^IjLuj ((3 JuLLj^.^)) CjUI'v i^jjo 4-jJL>iJLI «iLl4 

I - CjJLfljl jl _ CjJl5j ^jutSLuJl LaJj^o-us 

4cjL^Lp^Vlj Ij^Lc. ^*j 111 jjjJLI aIj L^ l<"uJj V 

•m 

JS: ut-S^' (jr^ 3 j>-^_ 5J,1 fl>SVl j! jlj_flVl JS i^aJI JJ-SJW 

k* *• «« ♦* 

cj^Lj^T A (j^ i_3^Ljo ^j^Lj> rJi Ijuk^ 4 jjj-ll ljufc 3^*^^ 

-5JJ-11 4 JJUU ^J-oflluLiJI CjVL^L>.| ^Jji 

c_a-<uiLJj Lcj IjI 4 uaLjfc-j^ 4 .^icAJl 4 JjJl jJI ^jljJLl JL->-t ^^\ iL-juuo-jj 

jjlj ^juijaljLlIl ,4 _^IjlJiJI L^L::^L_jJL>.I 3;i_4-<aL-3j -lJ %.I 

4_3C-1^ L^ t_-<-uuLljJ jjl JLJ>J! i^_y£L CjLuiSLIl OJJh (J-t^ jIj 1 jj <iL»jJLj>Jl 

c^^jl_ij IjJ 4ljjL tiuj ^j-iLflLLjJt cj j jl,^ cjVI _«_IL>.1 .4-j>.L_im jjljJLl 

IjlAj 4 j)JL-uaJLl 4^1jLiJl CjLa-Lilo^Vl 

jlj-al Cl)jJL>Jl Loiajl 4_1 SLJj 4 4-<-u. Aj ^_y CxjL^ I j] 

JL-»JI 4J^T SJ 1 ^^3-11 ^j^aJLJ ^.jilL^ 4 ^11 

^1 timSs J)^Jl-JI ^JLi^ ^ jfc Jl^oILju 

% ^ ji < 4,41 i^W L 4-4 

^ \ L.< iJ! kS 


djLA 4Flora 4-^L^1 jI Fauna 4^1j_j_>Jl o>LibVl ^ya 

4 3.l^i,U Laj^I 3^ SJlILc^j 4_»_xo1j ^ CjVL>J1 

ft ft 

<(^*i..j ,L.H I» 3^5^’ JL->.1 jjA IjlAjJ 4 4^j)lii U 4jjbV! 


CjJj Cy^yi tijjJUw Lr^ 

^.x^fcJi ^joi^LlIJI 4JL>. c1jjJl>. Cr^ 4_4 -u!jJ 

«■« «» 

CjL-ujl-H! cjjLi:! 1..4>j ;r 4Pliocene ...r^ jl^>tl 

(3:j-t-4a-A 3i,>^ C^ Jil i^*< A t-fJljuT 4^i_a ilutl 

4^^>-*->o ^_yj3 jJkLol 4^jJ-^l ISLj^^I CjLuJu 4^LoLjlj 

♦ dJjjLPm JjljJll 

« (^1 (_yi| cr^ <—3-3C—4 CajL_^ 

M •« <M 

^jl 94 ^^^jiJLI CjjIj 4 ^ U ^ \4^L}:>-^1 4^I)) JjL^cJ ^1 jj-u^Lull 

*« 

«-i_4L4-«J 4 11 ^LstJx-uil t ^ ‘ "■ IjLib 4 jL^VI 



Cl Ll^oJ&jjJI 

••• ^ M * 


jLAJijl 4 JlC, Lcj '^l 1 _^jJl->. (jr^ ^jVj-j—tjuVl ^ (Jl.4^->» 

(ju/jL^)) ^IaJI JLilj ♦ 

CjUIj-j ((CjL^LIj)) cJ-jL^-juII i_^j!—I jljJl-C, ((GaUSC 

« 

1 *1 '‘^LZtlI JL_>.1 ^__p31 ^1 (3—c. C—ll JlaLl^II I u i4_aai_5Lul 1 

aJJt l—oia—tduLjj /a.1 •t^lT ^JLj j-filjJ ^JUc, ^Lj>- '^1 Cj..Lj»j V 

Lo ((^jjojL^)) - 4-uIi.l^! 4ji jl^Lto^ ^LusVLj _ ^llill 

^jSw 4 J ^ 4-1 »<u ((Law of Competitive Exclusion «. 

■«• *• 

Cjtii ^-dJj .5 jl>.1^ 5<:L^ Jl^I^jJI 4 ^;\^l"(ifc-xa 

djLjlII 4ji i5jL-c,L^l ojla oULlLLu-uL^ iSjuji-c, 


(jr^ *L/a jJjuaJLj LjI^ oL^ - Cj\^ Lo 1 jl L^ 1 ^ C 1 iSst ^1 

Loj]^ 1 JUjL^oiL) 3 jl^ 1^ 3^1-^ ^ Art!L> 4-1^ Ai^ij La ^1 VI — (-L1^.T( I*(ia ^-c(i 

4_j-j>J1 CjLuISJI Cf^ j_^ya^Ljuiij *<jJ^"< <.*ii g (jLuLvl JlILo ^l3»[ .La 

^V1 ^_yjL3eJLjl cL> Alla jjL-t-ea-a _ Ll£Ij-C. _ j-^-3 4jj|jJcaj 4^ AI 

Cy^ (--t-sk-toLlJ 1 ^1 4-^j-Ii_i21i_a 4-1^ jl tjJH f IjjVI 

Lort 4-jj(Ju «(jjijlj)) tjl^La jJt IjlA (JaJj i4_^Lj 4_^^lj ^j-a jLiTu'bVI t4.jj>.U 

^ (_j-u^LuJI ju-iij Laju£.j .((Principle of Divergence o-ulAiII ?jl^)) ^La 
^ ^ Lo ^jJI .((Species Selection ^>iJI (-jUtluVl)) oj La 

(—kiLjLoVi g (.^L%-xxijl a VI 4 ^ j ^ «*.tl 

i i^jj^ L~ 11 <3 ^ 0J> (-^Lge-ToVI oLoj) rt,.a a 4 ^;J9l V 4 jig r. i4-^L^I 

«* •»» 

jJ^LxVI)) : jJt jo-i-uL rt^^lIaJI oJlA 

.((Species Replacement 

(JIjLjLjlJI cijIjL^ crcj^ t Lnll ^jyJL. 5 jL_a. cjLI^-j ^11 (jutsLlliJIj 
i4JL%-iJaLjl 4^111 Cj\ Trl^ < utl .(lj 4 3^^ui!LuiXI CIjLuLljl Lai o^ill ^jyL: 

4jj^io 4_4^L^ 4 L\a 4i~( gi rtJiA^^ ^LLLI ^jux^Luil 

LgiS^ (jaLdLuil 3 jl-^ 3jLjl 1I .f4 _^.u_^LIjl 1I (—dl^^jLVI dL.^jv cIjL-aj) rt-g 

<* 

(jl y^ .4—(Ai *4L,li.I.I (-.^I^^JoVI 4—3L^ ^ (Jl)jlj Julj-ll (“.i (ifOu ^Lo 

Luaji 4_aJLlXI^ Cj^LaVI 4_3L!2S1j 4 L>I (J^I^jlII 4-C.j) g,:^ a jJuuaHj ^^^y.u3LuJI 

>-1 ^J^Lc. LaLI 4.^jLiiJ iil i4-ajLJajl 4.0.3 4jL3 jli\ <^itli j-gjJ 

.Predation ^\ j:i3VI ^ 




OU^Luu 


UriUt 


«* • •» 


i^iti 


3jl:>-j JJulj 4_jj>JI CjLIjI£L!I Sj-j-iiuC. 4_3l!<£^ (^Loj 

^^_Lll <iLij ^^Li^LIl <>JUbj i5jjL3e_4 4_^LtJi 

14 ji .4-u LulJ i Of. ligCJI ^ 4 ** » LS 111 ^ tJo T u^ . 4-jLli3 

^ Vi* 

ij. LojIj 4—ut-uJL:^! ^j) I ^1 1cLt^. 

ijj^ (JjluL-iIu (jl L-^ L)^ 3^3 4_b_j^-_*JLI A-^l-jiSl 

i.li \ (j^l tiJUlj i L^jjjli ^ *^3^ U' 03-^ 

4 * 

C i_l_LXiJ tijjL_5tJ V ljufc ^1 in tljj ♦ ^1 V LjO ^ / ti 4—aLr< ^ 

JjJU>iJ ^_^_tduLxduS/l jJ-«L*JI^ ^ fl f. J i 1 <0j d-a f t < A tl 

^ . * ^ ^>^'j (J-^l 

4jtjjLJ^ ♦ 4 *< j <.al 1 4 jlTc^J1 l_3j|^^-1^ 1 ^J 4 :>■..> 3'-^!^-*^ 1 ^ 1 CjL<- u^*i AX I 

Jj-ollI c>® 4j_j_lj;a 4^ .1 ^ 


, Ijl^La^ ^_^L!1JI 

(jl ((^^Ltuj-jtJI 4—tSLj^Loj)) 4 _<u/!jju ^jj) ^" ^.1,i (jij-j^jJj-L.t tl Jol^V jLflJj 

^ ^ ^ '•*■ ^ ^^^ 3^,A <^i tH 4J9 Ljl£^ 

4_^ISJL1 C-fc^o _ I_ ^*i-<a VI i^jL^i^l (jr^ U’'-^ C^i 

(Jx-:aj JLoJ 4_AilL>JL! e-oilibJ _ 1 ^ «ti 3,,^ 4 _juLjo^1j 

L>J 11A ^4J!La-j fl Lx I Laj^ < 3> (j^j IaJl^I 

3^ j-tTu-xJI 4J3Lil^ 4_:^^J» l-< mi ^ 4_i.j>JI oLoLSUl ( 3 j i i^~ Jl!1 

Ojuijj^ 3^ uU^i-t,! I ^OaJ ^l—4 LUjLi ^ I <> ,U I * O (2yLjLC.^.j4-%^ (.7*^1 

4j1 ij\j ^IjjVI i(jL_ua_3Jj|j 3jLjjJl (j\o 4,.^- ^jLj 

^L-3j^I c,. i i .tM 1 jub^ 4J^^ 4 _^L-xJ1 4_j _L*i<^><J 


4_c.. j>JLI <>Jufc 3l j -V. ^■ ~ " 44 jjL_»JI L_Sj|^^-laJl 

4 I t 111 Cj^I^SUI (jLS^ j 4-_i_c.L-^q-:^ 1 3aIj^^ 0^3 ^ 3^ 

y 1 a-iVl olxJtt /*J (( vjLui-xit 4 .uSLuqLIjA» I JQ /‘to. V< 11 Vj Ck i 


jL^j a \ 


l^JjsJ LoJ L^jJjJ 4.XiDL>- «4 j I i nLu 

1 \^ iO^yJUuxX il ^_yjst y j«JLl ^-<L(ii 1 Jufc L^ 

) —«>ILj 1—^ 1 oj JL_^^ <^_^L_3t_ILjl CjIj t(4 jj ^ ^ -i-oVl Ojufc 

.((R.Selective Strategy)) 





i I <.ijj JLI^ Sji xtTLfcti CjI u.> <Lu lit! I 1 La I 

L^f Lo-^ ...(^^Lj ^jlj3 ^j[^^ 3 '^ 5jl:>.|j 4-.<>> j-j LJLil) J t fi <H 

JL^^ CJ"^ ^Ltju^LllI^ li^jj ^ Lgj ^ JuJui^j 4^juoj^ 

^11^ ( 1 ^ g 4—ul tcGhVI 4 j <.tjVi ^jj. .t^aJ.^11 


.«K.Selective Strategy» 

Cxjuajjl LjJi£^ CjjJLI CjVjL*-fi (jl 4 - 1 ^lJ 1 ^clc. jljj LtSH 

^_yJLi jlaI 3.,.ju!lj aJi-^Vi ((David Lack edV ju^Ij® (^Lxm jlaJj Mi-^iti 

^jG C^i LaJU^ •H 4 _^ 1 !l^ ^jt l-^-Ga3^3 iuLUj 

^L*_LaJI SjJuj ^jufc^LluJl i ^t..A^\ a.a <jr^J i 4 _l-iujuJI ^J-aljJtJlj Lfcjlj-fll 

^ < n u^LuiJI^VI I JUb ^^^3 • CjL-o/^G-aX 1 4 I3—G3 ^^LXI 3J t'^3 
3 JI (jl^ (jij jJl ^jl^-in 11 s^-j-^glU ^jI 3 -!^ 4_^^3 

^1 c^LitGjVi)) jLLal VI 3 jLc. V 4 .j_fl-j>Jl SjJlGJI o'jJh 

•m ^ 

^34^X1 Lla ij\ (j^ La .(^j-^lill Jx-aGil 3^1) Group Selection 

(((GJV)) ^L^ ^ (j-^J t 4 j r LgJl^VI CjUI3, j >Ji 3 j1 .1^ c. VI 31 La.Ij V 
3I i4-j^l^GlI ^jub 4_*.^>.13^ ((G.C. Williams 

4 ^ 3 ^Lxu-Ail ^jbl^LaJI 03 J ^J - 33 j-Jti, » t \ CJ3XI CjVjUua cLLGjI 

LA3 J (<1 rtj 3 S! iCJ ^^Liu-xjVl^ J-t^LuJI d) V jLJU.a3 i 3LII 4 _ iS! Ju) 
L^jLj ^L-j-tui tJiSL »l 3-a d33£:j^ ^ tj jU U cjLscGjVI iJL^a ^3x0 

^3 <( L^Gxj-ftoiu )) ^_^IjlII ^jt\ir*ll 33^12 dtjLo^ Ii,vSLa 3 ♦ ^3 ^J 

. Jl:^ I ijG^La Jl>>^ JUu 

liijI 3 -LI» ^^ X« ^ 1 lo ^ 4 . x x-x l 1 ^ 1 air. (^ 3 ^ 3 -^I L 5 ^ 3 —3 3 1 3 -^ 

^ 3I ^SLu 3-uGiiiJI 3! (((Birch 313^)3 ((Andre Warlha 

, 1 ^ A igsl 4 x*> G3XI ^ ( 3 ^ ^ t <'>T- 4 *Ii,i a ^ L ^ 33 j Ml ♦ 11 d)^ ^ 13a 

‘Lj ^3 ^ 1 ’(_(!!i 11 33^ ^ ^3 33 4 <1 -^.l 31 ^ 1 fcj 1 <.l 5 k 4 :4 **< AL:w 3 1 i JL-415 


I3J I <LxxxuJI 3 n 3 U 11 Jl3>>! 3-^ dUj 3JI Laj c_a L 3 3JI 4_S3->.3 (—oxjxaJl 
^ '*3 ^ ^3 ^ I3 , <^i >d I L <^3 “^3 d)L— ) I3 J 11 3_j 1 Ml c 3— d ((1, J1 » 
3»^1 a jCj a \ «j t^ 3 (J. j.jjfc'iH (jL^ L—a3 ^^3 . dtLjlGJd^LIl 3—a 

3GJI d» 13 3 * 3 11 3I Lti t—t 4 ,^lVl Jj 44^3L>. djl3jJ-a 3-a 1 4lnj3j La^ 




^*~ *.!*** (Otic CiU]}LuuLi ^1 


<dZLa..~.^^ 4 _uLj^-j^I :j_«»_j>JLI Lll^ ^J^I^jlj ^L^^SLse-jO L^j^JLjG 
Ij 14 jl,.oiLuJI 3 jJi_^l 4 J.~<—»r<M a ^ 4 —^LlaVI j rtl-iti 

• ^ di 1-4-^^ 1 rt 1 I «Jd LmjU)^ 1 < < t 


Co-evolution 



I 


<r • 







^1^1 ^jjj) ^ 

^Q.:fc_:>. 4 ljl4 I CjVL>- L>^3 14 1 <~ a ^JL^ 

jjojjJ ^ ^tj . 4^jJ ^ j-C 4 <a iAJ ^1 LjoI ^jLx^a-illlj SjLj^I 

(jy^ CjIj-xJuJI (jl 4^ 0)\ I T ls t j L^ic. B^^Uail oJl-A ^ ^ Vl^ 

^ La>^J ) 4jj-JI <_p3jl3_aJl j-jLi-C. 

L^_t-jO L^ 4 JIjLc^ j_ij (_yJ\ 

*« ' 

ij[^..jiJL I i^jj6^ I c-JLi, ~< 11 1 ^ Laj 1 —^L<-oj>„IL a-A I (ju_c. 

*» 

LajIjl^cI Ju1^^_ILj 4 j it^rttl jl^__SJI 

j ‘ ^ 1 _ 4ji^, lI I t ^! L^ I * 1 ^ ^ O'^ l) ^ ^ c^JLl >JL^^ 4 4jii I^ 

4_L«3 I^^J!Lq t^, fltC (_y^j cl) iJ) /-l-t< ^J-44-) (_J-^ Jj^^O La^jLSL) — 

1 O ^Jtj ^LjJI 1 4 ^ J) ^,.^.4a J_li ♦ L^Li-ojJljLa 

L>^i aI :&j.i it t-A l l f«-:v ^ (>> 

4_!Lj_uJj- 5 ^ iTo (_y^i l)^ (ly* ^' O^' 

. ^.tiSiLn 11 ^ <1 j 1^ ^ 1 1 A11 

t4-A.j>JI CjLIjI£LJI 4 ^ 1“ ^ A S^^LlaJ IJjIjLaI ui-<a 

Jijj[^ Lr^^-J — (ictll 

L^JLoj tjJjL^jJl ^^ylLiIoJ 4jLp^ ^L4J>. (jji^ iy^ Laj (jAulj-aJI 

4j;e_jl^l 5^tfUl jlj-H jjj^-ar-^i j A r*- 5jLlj ^J^Lx^I 

Juj»_L<aj)> 4^^ 4" I (j\j (jl^ ^ lr>Jl 4 ... j| 

t 4>>jl j-A Lo (JiiL>3 (1 Ai^iij) 3^1 jJl <(^(<ijJi ^i-4 i .■ 

LuoQ_cn^4l 3j )LI^I CjLjjL^iSLH 4 J <oL^ ^1 lL^>.^>Ij t.. cjIjL_uJI 

.Vl cjM^I oL)I^jj>JI oL^l (alkaloids cjl^l^iill 

ijLt£.L^jJI ^J^LajLII djjlBJI cjlj|^jj>JI tfju^ «l 

.t—touixll 



iZiLap^ouJI 




jJb ^ Ijuusu-OA (j-ti^ <L>-jJijJLi Cjlj.-iiIiJl ^Jufc CJjJL>-j 

jAWit lj symbiosis 4 «\)1 tUj mutualism cjVL>. ^ 1 <>>j! c-aj^ t ^ 

tfjLA (Jjl^LIu L-^ijLJt£.j 1 4-j—^J \ j^_u 3 ^^_yA La^,, j Tj parusitism 

jj^JoTJ I)) 4^<)-«.».j (jl ^ CjI^^-uuJI 

«* %* ^ M 

jl t3^ <*<1 -wj diL^ lyu jl ciiL^j (jlj) (jv jl 

CuVUJl J^ jl u'irP-J 

j. Lbji^^'i <<11 j lyu (jy^ ^ III j\^l <—iJLijJl jjk 

.jjjljj ^L>- S^^-uioxll 

\ ^JlLicj jLa aJSLlj i4^LjlJI Sjl^LSJI l/'-> 

<JJ^L_^Lj Ij.L^ a 4 ^..A.A.^J JL-^ (JL->- (jy^ 

^IJLJ LutJJ ^ jj A 4 I t I 1 <^iiil! 4.j;e.-LU 4 jljjl^ ii‘^V\', a 

t4 11 j) ^ iij BjLjlJI L>^J ♦ (^4 riU Ul (jyl^ 

o!- 3 >t>",>iii.i 6-0 ^hh^' jIjliiVi 5^Liy V u:Vj 

4--4-iU^>aJl ^l^^_al 4-^Jjj^<!aJi ^Jl^ 4_t^^^_iL!l ^-^-iJ Lq^ ji^JbJLlo 

LjkJI 4 rt j rt >».! 1^ . 4 j>^1_i!u.jlJI L^JLaLlL^ t j • ~ ^1 

7f ..li.!,] 1 I <V '^Lj?e-a Juj 4_i-uJ^.^j 5 J J • ~ II 

-t-"w. V1 ^Lsfc^lSLqJJ 4 _j_4.uJlJLj 4_i^L3fcja / a ■ ^ i . 11 4 i ^ <»> VI CjIj 4 i *i i > 11 

** « « %« %* * M *« « 


,£«Mil |ljAJI| ^lil^l UiOJl 

4 l>Lc jLil (>o Jjt . fju: U^ _ «Elton o>iJ!» d^ 

4^>LiJI yj^ Uaj (^1 a^i^Vi cj>u^i ^ Jj^ub j^i 

MM M 

BaULI ^LjLj CjIjI—jJlJI i ^*>1 a 1>- (4—^IjL-^ ^LcU-LlAJ 

«* 

CjIjLjJl!( aJu^J 4 jl qr ^ 4j^ Cjlj^Sw4 4 ^IjulII 

djLiia- J!Uj Herbivores <-^l,..<a...<r.Vl cj>L^T oUIjj^I aLjlLs 

Carnivores Ajjtijl ^mj\;JI aIslU]! Liajf '4L..L..tl 

a^lJ lJlJI 51,.,I ...I I ^ 5>^Vlj ijuljJI 2LiL>Jl Lot .iUbUI Jui 

uiUjJj I \ j c. ^ i^Llc: ^ ~ t eij^>LjJI cjLa-L>iJI cjLj^^SLo ^\_lju_>-I 




Vfttifciill |qJLc 1^7jhj CfU^Lutu 1^1 


4 _SJL>J 1 q] Ijla i^a ^-i.>»l.((Decomposers c:j>LJL>J 11 )) 

J i CjLIjISLII ^j .>3 I I *"> 

CjLSIaJI CjLIjL^ l)^ a1 tlrtH w (^j-uSLaJI (jjJU:- (3^ iL^ljUiJ 

1 A irj 1 ((Producers cjL%ILULI)) -j cjIjL^I i-luus^ (jl^j . La^JLu 

✓ 

^ .((Consumers Cjl£LI^JL_4.aJll)) _j 2 lLuL*uJI cjL_1 L>- 
^ ^ -(< “ V (^>^1 o>L^T) SLidUdl 4 _ 2 UJ 1 

"t LajI ifC (j! (J.J (^ 4 _^LiL!l 4 rti (_u.u^i_«JI cjM-^T 1 ^ <ol— 

. 4 «.t,i,rtj ^ ^ > (>3 L^ ^ Lft^ljLXO 


41m,C ut! ^ ^LUl oUl^^) o>L^To:^ 

1. 1^ i i JL^ I LjjUw^ (^4_aJL!4JI 4..dJL>JI^ ^j_%l]l Cj^'L^T^ ^4_^|jLitil 

4.j^Lii ^jl jJ LiiJj ^ VjLjjj 

(JljLiLjJL]| ^JlIiJL) Cj|^^ca:><JI IpA^b.! <^~n c^LJu^VI 

^J^-LiJI ^jjL3t>3 jl (j-Oi ciL-Jlj cjLLiJlj 4jj.L>Jl 4rtl’i^U 

4 * 

jUiJuL^ 1 ^Kj . 4_iJLdl ^_yjuaj»iJ .ilSuV .ii JlC.1 L>^J 

^1^1 » VI ^ V ^J)Tr I! I 4.j4^L£ 1 A (J^t t 1 J TM, I I 

i^jja La^ j j) i^tl (^j-A La^—lC.^ ^Lj_cuil LAjJuualu^ Cj Li IJI 

i 1 ^ A 1 ^ ^ I Cj I (_yi^ I^-lTl^ ^j.aT> 1 i 1 JJ) Jt to j I 

4_jI.c3L%_J^ (J1)I^IjuI(_<_uI 4 J /4.J.j4_*JiJI IJlA ‘ ^ JJLA l^,<r 

' *4 

(— 4 Ij.i^l <—c*ii_*Jl CjV-^T (j| t^^j:y->iJl ,lr*>, ^j-Toa 1 <3 j ^ 

1 o (j > (^Ja^>J 1 ^,«>t >J o-tlsj—2 jI 4_^V c-ftJI cjIjj) )^1 Mjdi ^jA. ciL^Lj^ 

f^jja j y ^ (jA 4 _«jjse.^ j.juut^ (—djj-JtJLl (-^LjJlJI O^*} ^ ^j)Tr It 1 (j^^T 

.(_ujaAjl CjV-^T 


Ij] C^lill <;LllLuoV| I JA tj? j a > /4 i^jjjdl 4j >.fi iflj Ldl 


((4.^L^V| 4 l~^tl)) ^I\r.Vl ^l!r>^l ^t.fauj ^iTlj^TJIj 4.j4jL^I CjIjL^I 

^jJI ^l.Ufltl ^) 4-^1 Judl 4 I, oli-iJl i^jji ^LJI CjLaL>Jl ^1 LjjLa_u3 iLuudjI 

.., '>ltl diV^ 4JjLuiJ ^1 4 -Lo ^ 1^ ^ * i^-sl I ui.tjl 4 JJl.uiJ 

^jyjt ^j-A Iajjlc. c.dLt-^1 (^11^ 1 . 4 ^ UstI _ _ Juxjj 

Lo (^jJI jA LjLCiLu^ ^JJLaJI IjA^ t^4 J \Lui.C. 

. Pyramid of Numbers ^ULJLaJI oLl^^ ^jjudl 4lu-4.aj 




CfL&^^ojuJI 




I iLAJl 

I ^ 11 i ct^ ^LtiujtJi 4 j ^jJj^L.iJ ^jL^l diLuojIjjJI ajChjl^ 

cjLc.^-4-j^L j i4_t^ljjJl ^.,1,13^^ ^Ijj^l Sl-LTfc- ^^LUj ^ju/jljJl ^Lll (_7^ 

^Llc^L^j — J ^ ^^^ 0-^3 ^ ^ d J^! (_y 4 -xa.^< 

CxdjJl 4 !^* A ^1 _ 4-^L11 ^l_i_>-^lj cjI^ ><jlj cIjIjL^I 

^ (<iljJ CjijL^ LL^ 0^3 t4 rt j*< <^ **(H uliLt^ljjJl 4 4art*i 

^ 33 J ^^ ^ ^ ^ JUJL->«J ^1 C 4_j..:>Ji (J-lLal^LJl 3 L-j.j>. 

JlLo C<.,.'!feaxg31 JL^ 4 j:vjJ|^| 3jL^I ^Ju^ ^J l)^ L^uxjJLunj 

J 3 J M 11 1^4 u>.t *J I t«>tl i^j£. 4^*f^Lt.l I CjLojIjjJt C<l3~ ( <lj 

- 4 •j I un ^j'^^JlJJI ^ 

* wJl^ CjLjIj cIjIjLjJJI 3Li^ <CmijJ ^1 

I ^ «>J < II31 ^1 ■ j (JIiIjL^I 4JL>. » 4-^oj.f I cIjLl^IjjJIj ^.111 aL4Il^I 

«» ' 

1 ^ j n^1 ^1 iL^Lpk 3jjj 3 jl./ 0 ^jufL^j (_7i^ ((4 .lA-1.u^y>^ <(4-^^^^)) 

^ L7^ cr^l 

m 

JSJ t^LliJI rLjJI jl iJU ^ Ul . 5/,_._.t l ,>1^1 

4^1_jlj>J| 4 .“.I < A Cy^ JuJUkJI 4.L^.^.../0 Lq-iI - 4j^ j mi c. ^^LjJLj ^jj 

^LsJLaI 5 ^ 4 !J 4Jub (J^ 4_«-uljJ 0^^ Cy3 ♦ ^-J^'J4jL£^(1£.j 

• LuiJiJ I 4-t^^Jj^ j ti Ly3 ^ L^ ^ 

^j l-t4jJ ^ jrtj (irf^*<U t^jijjJI (J^q-xll ^Lo JLjl-i£ iiiJLIi 

Llj^jjija oJlj Loj t4_pJl CjLIjI^I JJLC. JLjJL>o 4j !.g. jL^Tt^Vl 

(■ /I ^ 

cIjLjlj-i^JI ^lj__tl lJljusj La jI ( I Ju:^ 4 _jljiI3I^ILq t ^^ 

aj, i“t *) 3jj_>.jJLl ^J-c. LjJl^ Qj-alll < Lj_JU jjl.r» "j V 

(jV JUJL-uiJI dkA-se-llI ^ ljub . I ^ < A '/A 0 V| cjij-ftj V LjI liJJj ^ I * /> A 


4 LujSjjua ^j| liJJ j j^yjLMj^^ U3:4^ ^ Jl A~>»i 

4-C,j) A 7^11 (—S^LILLL JL_>. l_a1L56J *-1,1 IjlAj t L^}a /.O jjLas-jj V 

(4jLAj3Lij l-^VT 4-ji I in I ^ r. 1 jj) JJL^ 3 LLa jj_jIaJlJ9 .4.^1 j-x^! 


cJJ^I (J-iLu Laj VI 3^^_t^Vl j-tiiiiJl cjIj-u-uJI (J^LL 

LajIj tV-*-^ 3 Jlj>,L:v t-SLiul^l ^1 4 jl:v1j C,4,4-u^ tfJJb ^jl 4 l^^^Lo 

j-j-jjujjj ifpjJLll 4_p>^ ^1 4J^3 “Jl11 j^LLaII ^^*,j CjV^Li^ i^\ 





pJLc 1^9jhj uU^UuJ ^1 


L^-Lo JJuJi y,W Jl^ jj_jIaJl JL^ La 

cj!j-LL>JI LZLdj.jc^ ^j| jl iCjLjLS-fl^l < nL Vj * ^L*_3 

(jjfl lj_(_u) L^-Lo j^A '/.) * jjLscJij V ^iLlLa c^LuJlj 

jl T&.t II 4 -^Ll^^ [ TcluIjj ^ . jj^ j-7tSLiH^ cjL^^^Ij cjL^Ltrtl! <Li-<<i.<tL llUj 

c^Ljl^I jl>>I jJb ljubj iLtjjj ^ /v^aTt <Lx<3L^I CjLL^Ij 3jL>JI 

. <d I /I I > i 11 ib^aoJI ai UASCJ ^c^LduljJ i^LalL&V! ^1 t 


WiiUU^I 

^ I <1 ^ ^u^LjJI 4_l..< 4 ill cZjL iiU 1 ^JlJ 1 (3^ JdJl jh JI Ijl^ L-t.!uj 

4_i^IjJl:kj <UH ^j^LjJIj ^lLij^j OjL^ L>^ 4 ill ^aJL. Juu 

^4^ tjjLut t tlj 4.a:vjJcJiJiiej JbJL.^1 IjlAj slIiIjL^I 

JlAj t^l j i^jA 4 aL.-Wr a lJJLjj Cj^LaVI 4 -4ij 4_4a<ljJ 

^ ” •• • - - 

i<(^2)’atj)) djLl <f? („7^ 4_jL(i^Ljb^| LLi-t ^1 (],>^LaJ 4 »j 111 JijJu ^ l jjJojJII 

«# 

Alcxcndcr V. C.JJ) i a-A {j^ J i-1lL4-u^I» jJt oLcLa^^l 4laj ^cIaJ ^ 3j ^^^ujL4dUJi,I 

i^j. <A LU f' L«n SJjIj 4_j1j1>iJ CjLu/IjJ j^jAi La (JiA a\ ((HuTTlboldt 

*« 

Oj ><Ji 4_a-j!jLll jLjt-Ji^l CjLjL^ i^\ ^_y£,ljJll ^jja cLLLi^l 

CjL^^LjiJI ^^1 VL ^3^ ^ j ^ 4Ja^Lx.u_aJLl jLx— lL^I oLLc ^J^\ 


'LJI fjyQ 4-jol a-~ufcl 4Jt*v!j iCjIjI jifU ^JlA (J\j 4 j 3 j < 

*» 

l^f a" a t L jJI <>>^tl L^jI LlC 4 aiijjj 4 ^ 1 xLa 44^1^^-L^ 

«4jI ju Lajl^ L.u,.li ^Lli^I 

» *« «•« « * 

j3^LLaii i^11 4.1^^ 4 _>Li^ ^a-Tc^U 3^^Sld L"j 

^ ^ 6 ^J ^ (-2lLLL 1 t a ^ ^ 4 JjLa-lJli 4 j-Lj 111 ‘LJl CjIj 

' 4 « 

^ I L^ ‘ ■■ t CujL^I f,\^—LM 3_^>-aJli t ^^ CjLl—tJJ ^ 1 

SjLdJj jL>*iTi I Lfcj-^lia-a U La-^ 

<( J» ■ C.7^^ 4-i..a_i-LuAl(JI 4 -^^Ljl!I ^ it rt lrLJTfcj La^ ... i ^ j. 4 

i a-tUr .a 4 ^ <A.,.-LJl uLsLaj'^l L4JL0 cJlJLIj oLL-UJI L^j) 

4 u_l^I ^LaJ^ jLoj ^o^LlII i 3 «>>■% <tl 4j|jb juLa^ .Cjl^LaJl 

oJl^ it (~il Tr, a ((CuJ,1 a (^JlII i^^jJI ^.1^ _^1 

Wj 4 jijuua^! u^LajVl 


I 


4.1_u ^Jb ^JL>JLI IjLA rtfl (jJLij lI1)1^L>ijI (jL^ JlSJ^ 

((Eugene Warming ^Ic. (((oLjL^I 

Aj-tui^Jua i j 11 ^cIaJ Ljt 

(J^sIjjlJIj 4j^-jua:>Jl JoL^-iVI LlajjJl (_yic. (jr^ ^JIlo "(3 

4_>.^^111 4_:^j JL^ 4_^I jL<a 11^ t1 j 5jl^^_>vl 1^ <:LJLL^ 4_uI 

Cj^jsc— lil ,.1-3!^ .oLu-IJLj < 1,1 JLaujji^l jij^ t 1 

^ *• 

^L, 4 "t aVI 4 g j 5jL_>Jl (jr^ 

4 ^t~> < 11 ^Lj 4_A1!L>JL1 4_l^-^>_JI 4_i^ijJu 

4_l_t_iJl )) ^q-i_uLj 4-j g i-xJi 4.r<-<-uj Jua ^L > >j| ^-L.!^ i ^ 0-^3 tCjj-jl t-lU 

♦ (((J1>IjL(jLU 4.ji^ I %jL>iJ 1 
* ^ ^ • 


i-il^jLj^)) (j,5Ljj^V1 ^LaJI 

5 A j:*ti 2 j, «j . Uti oLl^1 ^1 dL_^ i^ja Jjl ((Fredric Clements 

^CLo .((4^L^ (JLtLc^i-ae-A)) 3 jj.jl^ LijljLIj 4j^^_i3au>Jt cLaLc^VI (-iljj.:>«j 

^ «• 

cjLjL^I Cj~^ ((Thornton L^ (.Llij 

ji y aM Laj Lr^^ ((Krakatau jLjL^I^^-^)) 4_j^^—d! 

«• «« *• 

(JL<-jI^ JLju ^-xpL^-a i ^ Ji^jl ^ AAV 

* 1 a 2 id^ LcL^ 

4_:>.i t.u-^ 1 1—ui-ij ^1 4 —jjI iiiU Cjj t <; *1 :>il,i ^1 

LlAj L^LLa^ LaLdi (jl ^1 L^La-Al t4_c,jij|j-xi 

mk 

«^ i1A-wV jl_SJj Jlj>.IjJ 1 <11 .<ti ^1^1 Liijij—ij 

^jI miU ^IjjVl ^L33 JL^ Qja 

^ IjlA ^I .^^-iLdJI 4 rt, 4J Iji ^ 1 in *(t La ^c3j 

Lud d CjLdJt ^1—>d I ^LLjJI «J1)VL>J( t > ^gja ( Jljlj ^3-3-sedu 
SLtiij ^JL>Jl La^) jLat-dVLa cj I^j^ 1 1^.a1j IaTI 

IJl^ Tj^^LSdl V dt-p^ 4 jU 3L^^^ ^ foLjLiJl 

(JJ^I CjLjL-Lj 1 4-ai3 ^ »j) /^U 1—^ ^ir V ^^LldJI 





yivijiH loic cjU])UuLi ^*1 


^LULij 4jlL |»Ljl! 1 jLLaVI Ijl^ 

(Jiix3^^Lo 1-i^j t4_L>.l^^ 4JL3fc.j^ 4jj-ij cjLjLjuJI 

^Lu (jl jL^JJll o-^J ((New England 4 jlL3LS-a 

4 dj lU /Q^lrt a 4.al!L5tjO (J^1 j_jlj j-^LUj ^^jhus^ljh lIiLj^SLa 

1^^-Laj L^j ijLLajoVi t-» A i^Llalblj <a L^-uo^-Ju 4^jJj 

♦ ^jL<-ujN-^ t^j~i,.(.u'^l JoLiJJl (Jjuij 4 _a^^JLi3 j-^ Cj1jl>.| 4,aLiIXI 

(^jJJll ^LjIJI Sj^LLa JL^I (j' Cr^ (jr^J^ '^3 

^^-c.L«iaJ 1 j ^• j j-Aj *4_pL^I (jaUt-^jJi-:^ 1 

%« «« 

4_j_<jJL»J 1 4JLi_c.f o j ^ jdl ((Henry David Thorian ju-si j ^^>1^)) 

. nrr ^Ix. ^ 

aj-^^ (((j.i,LLL4.\^)) i ^ (3^1 

3^ ^LliLjj .4_j joJuJI 3^1x1 V L^jjlj>. jlxjjoj ((Climax 5jjj)) 
jJl5 5jLx tijJutJ (il*-(j>- i5jU>.j^ 4-l-l!^j3 I j 33^ *^33^ (jr^ 

1-^ 3^Dj i^ < otf > 3^l3-*-lL> ^^Uij 4_JLj.jJd 

(-lil * 4 “ r^U uj^3^^ Cy^ SjLjlII ciJLjL^ lLUj ^^3 ^^SLll CjLjLjjLII 
^^iJuj ^ L^ 1 j.i-L(Aj 33^ L^LCt^l jL*j 3 I *■ 

• L^ 1 tIn I I 

aLal C"! iS. 4_j ^ J>» C'. 7t A iSh cr^ ^ ^ ~ ^3J^3 

M ** M 

Super SjL*J 1 33-^ 1 j ^ LxL^)) > * " « * j 3-<^ ^Organic Entity 
3 Ml 4 (>q-4 ^"t ^ Vj) ^1 4 3Jj ^ V Ml "(II jjuk 3^3 -((Organism 

S'UuJa <s 1^ j ( it~ 4J ^ 1 *( '>-1 ((^11 *< ( 4!^ >* 3 ^ 1 i j j-j>. J jd I ^ ^ 1 

i(3jI_jlJ1 33 ^ ^ J • *< A LIjL^)) 3^i3il ^ i t "< c I ^ 1 < **( <7 <1 ^ 3^^-^ 

3 ^ J-jualjJlIl ^il^ < Lt ^3 ^ 6 J ^ 3 -''*-*-^^ 3 :f —*■‘*‘^3 1 ^ j J^ 3 “^ ^LlilLjl 
^-.<3-::^ ^ I (j^ La Lr^ ^ 3-^^ ^ Juk 3^^ . La 1 

3 5'i 3^^311 3^ 3 ^ lLUjlJ^ t4j3jj 4Jj>.j^ (_y3 

«* M 

—J_i>JL 1 » 'dx ^ t ^ Vju. ((Associaton aJ^jl^Jl)) da^ ^1 j_»_^ 

i:i>l^>Lx 3>s 3^'-^ J3Af ^33^ 3^^ j-zh*^*-^ ((Community 

-^(“i >0 cjM-^L^ 3 I 


4-Lo 1 S"’i_<a 


3-^ 


si 1 _A I 


lj 4J ^ 1 " ^ I (( 





^ j 1*^ ^LaeJJl ^2ya Jcx^-lJl 1 JlA ■ (jL^ l ^3 

(^jJI jjLib ♦ ^lj^LL>JI ^Lc. <L-j-3 Ju^ LU>-^ tj i ^ ■ t^ \ AjLJa 

4^j.^4.%w4 ((Biome 4_uLjj>.VI 4.j^jIiJ!» t^<v ^IjluI JllC. ^>>4- 

.cdjJLi-A ^ Ijlm Flora& Fauna 4^1j_pJ|j SL^LiJI cjMjfcVI 

4_ij>.I CjL^^L*J 1 i .ujuu JL3 Loj 1 JlA (j-A 

<a1.1 Ijla jJL^-aj-uuI 4jLj^SLG o^*' <y^ 

UH ^ '^J 

ij\ 1-4^ . ^ ii:> . C <. t ,\ ^1^1 LLajljJliJ 

i>jLA ^JSU ^g-iSLjij j| 

4«" i i.l 1 j i^.^ i ><!I ^,4it*t<I fat cLB j ^^3 ' ^ 3 ^*'*' ^ ^3 ^^ 

Herbert ^ < 4 > jlrv Cjjj^^-A)) jlSJj ac^j cm < 4 jK)) 4 ^jljj1 ^_^jJI ivs t^ l I jla 
(((^<H*< 4K)) ^4-lJbL^ja JLlI^ 4.jU3jLjl11 ^3-*^3 Cy^ (^ «Gleason 

^ 1 1 ^ !t 1 4 _(J_lJ 1 4 i 4 Ic, i^j-A I J t mic , I ^4jusl)I La ^Lci^^auj !^ I 4_li 1_ljl 1 I a^ 4 1 1 1 ^ ^ 
oLIjISLII uy-^ ^d}3^ 3^ Cf * “y jILc.1 O^J 

BaL^I » ^jl C4:>iJ Jjj Lo ^=tju:^L^l 4jL:^1 j^I jj 4_4Sl3tJ L4j1 4_jj>Jl 

<U aJlII jLa ^ < iU 1 jl_ 4 i^ MU'l lj i(^<(Niche 

4 j!u I ] 1 (_^-ajLjuai>Jl ^^4 '^ l 4 tr^J m j ti 4 1 <rn -^ij, I ^Jb LajI ^ ^ IC tt 4 

• U-^ 03^ 


Ecosystem ^U^km 

«A.G. Tonsley ^U<ti^ I ^^>-L^yi 4^L^1 4^Lc 4 ■ i>> j 

jjL%^ Lr^ 4_^LtJ]iJL! cjLuISLII ij-a ^1 (jy^ 4JVjlLI ) ^T0 j*Lc. ^_yja 

cLjJ 4 i.g 11 . 4 _^Ijj.^ l_3jjJo L^J (.Inj-sr-j Loj CjL^^Lc, L^Lajj-i Iaj 

CjL seJLLa-ual 1 Lokj^jG ^JLLajuaXl 1 Jufc JLajlL<j/1 SjGIj i'.^M . .rJ 

I CjLsr il-^<^U iy ^J-^3 jLt-A LaLj 

.i-jLu^Vl <-JlilL>vl 
* * 

J^jL_^ ^1 ((R.Lindeman ^L^jlU ♦j)) c-aL-ubf ^ MY ^Lc. 

4_xajJi_La 4 4i~ ^U CjG^^I 4jj LaJlI^ 1jUlJLj>. I Jlaj ^ i t> <^ t I 

JL^j I 44. L j.J>tJj djULlj 4_^LLaJ| (( oaJLi)) j-Js 4_u_u 



|aJLc CiU^LuuLi ^1 


d A A ^1)) 4Jj^ 1 \ L^ju 3J j^jJl ljub J1 JL>>I (_aju3j 

L«i-Aj.j^_>ijj 5 JUL1 j 4-^LlaJ 1 «\ Pt.fl i)) j >« I 5jj^^-juai Lj t 4,j!t-u 


Jia_j_>m ^clu 1 juk 1 o-^f^ 

^^-t-TsJI 1 ^ "i U> 1V I ^ ~ 4-uj Lg^ (J t .Ajj 4-^^ 1^ m 4 ..x!uJ LaJII I CjLuL^Lj 

3jULI jt fi-^ 1 tl ((^jju» 4 j i r. (jyjz (4_Iijbl_:^j a^LSLII Ijl^j 

j. j t «~ n LajI ^1 i < i j j) ji 

Cj Lj I ^-L>J IJ Cj Lj ^ ^ ^ ‘ “J L 4 -J t 4^ ■'^ I 4 La. 1^1 J V i JL>. V ^j^j).,^JLl. 1 

4_jlj 1 1 ~<-<a Cj ^ ^ ^ L^ I LUsC. 7 ^ ^ 3 *■ ^ ^ 4-^j / 1.1 1 ^ I 

«« «■ ^ 

4 . I Mt c. h/1 Lj ) Ly^3 ^ ^ W ^ ^ ^ ^ JlJU I 41 <.(j-L »11 

IjLA .diLJuL^i ^ L < II ^ I i ^.,11 ^J jl .j-3V L^ 

^^\ aLcj-aV i.ii-L^jJt jijjlto M ^o"V^ «Evans 3^L^1» Lc.j 

(, rtnlTc.^ a ^_^ 4^LLaJlj JI J) o-Lt ^^JL^uJI 4 JLj Oj>>Lj 


. 4_j,^ LAjj|j_« ^Jjljl-o dULA \ '•^^3 4-ajJi_ll! ^JLsc^ L^j^J 

1 ^Li-La^uol m^l ^L_<_u^l j_A lIjLjL j J| ijjufc k a y- 

CjI _(-liljJlil jj) La~(ll JUJL-j^l Ijl-A ^jl jJ—^ a h i„<i^LJ 

i4.jojJL5J1 ^cj^LaII ^J14ljJL>iJ jl) ^^-jjJaj ^ 4-.xt^JI 

CjI^iLli-ii. .Qjv L>^ <(4.^1j ill 4-xijiLSLH» 4_!lflV La^ 

I ul) t t-% /I it I ^ |_A I ' ** * * l_A ^ (Ml itJ I ^ i l..^J t I 1,1 J 

«# * 

« (jj)-t.uj.L*^ ((La^LjI (j i.m (-fJLLj 4_jLiitu ‘■03 <jojL»Ji.l Lajl_ud La^Ij) 

<(^Ll!lJl))j ((4 ^L-lj>»V| 4 L-i.Si^)) Jlj {(^_yjL.^I )) oLse-LLa-i-a-A JL-uo 

ujUj-SLa 4j\J ((Cj^L_c:1_^)) JI <>JLA L)1—^ lLUIs LAj. j r .j ((5jjjJI))j 

J jLg.L«-u A> 3^3 L7~^ t ^ i . ,.l 4 ^jJlJ aSLiLiial/}^ 4 J^JJ 4_4Qj)Laji,<a 

.2l^LiI! cuL^LaJl ^1 

4^111 ^jij) 4.A J iH ^^^^iiuLijiJL 1 c^LjliIo ^<wLaa >0 1^ J 

,3:tJL->iJj CjI _Lull d'iA i>t “m Laj j I ^LLaJl Ll)i j Cj L_<-u Ij jJl! 

L>w1-A 1—4^1 ,A ^ ^ "l > jsuai 4_i-u1jJ 1 14-^1 ^1 

l<u3 LiUj Lajj,(,*ii!j L^^ clUjj i3L-L>i.!i uiiljjjij cjL^jIxiJI 

••Lu-oljj VLj ^.aIj UL5"^ Cy* ((4^^j.iH 4-iajiiaJJLI» ^ciSLjj j^jja LLJj 


ill 


‘ ^^yJL»j V 4_S-j.S.j>Jl 4j^ i^LLxlLj ^ 11 

*• •• 

p , r. l iL-jJU: < Lo 4 rtj rt ♦ <J-tL)ij^Lj>Jlj cZjLjLjJI » 

t ^ • Aj ~j 4JL<il^^l j i^'ic . «Lj^ j-^lj_Iu ^ ((4 j ^1 j 1 4__A3—lo-Lo)) 

> 4 ^ > M 




^ JU JL 






ai 


L_a :^V1 ^Jlj MtJl^ ♦ I ^ ^ j ) t ' u-i 4->L-t—ti. M I 1 

J Ujs e-t L/a Jjl JJLC ^Jy3 4_«»SL5taXi ^J^Ij_*Jl 

^1 ^ V1 jji c. (j I 3 -A i (^ Ml 11 1 juk (3^ ^^ ‘ l)^ j ^^ ^ Igi. 

I A ^ i ^ ^ 1 i *'i l I I 1—t I ti^ (.^iLXM Lt- o L^ 4 rt If^ < <a 

‘ 14 J-£: I 4 ^...ilm fl ! 1 ^ I _‘*aI ^i O ^ ^V-J>u) /<v. 1 <1 t "> 11 




O"^ 4 _I^j ^ <<o ijuk^ .djLai ji 4 - 1^1 a 1 j_ 3 i! 3 Lm cjLjia 

cjLuLSJI ^ 4 j) LiJLaa 

4J_aI ti juLM^ (]/OJLaI ^1—oJljL^^ ^^ 


cA^) Cr^ 

JLj^ L«-4 ijJJj j~ji C.^ —J—ai _ uu^ 4_^ULI ■ -tl ^ l^ ... t I 

jjL_ii C^ *)_> \—^ ^ 3 juIV, g-j) Ml i.l g> 3 < 1 i 

•• ■ 

^jVl 4 3 WUi (jr^ JJL^ jj cr^ 

SLjJuJI <-a l . x. ^ ] ^^lii 

•• 

^^CjLjIJlII La^ < ii^*t a t iA 

^a La-j^J L<-iajl 4-3dlLp>Jli CjLIjLSU 1 I L/'-* 4_4dl_aJl 4^^L»J1 4_»_j_tlaJj 
^ i.4l <~ t l ^ (_^^LlJLI c rt 1~> ':ti>a ^_y]9 JJLc. ^^SL^c-UJl 

^1 1 A JL>. 1 J LaL-tTci-tj I 4Jj t a d * a (j\j JUjLai 

.^Ljj ^L-C,jjJl —* ~<j 4—fl.l::> 1a l_»JLu i^l^^—uaJI 3^1 J 

1 j t I ^ j <(CjLdJL>ij)) 1 ^ii 11 1, .a. j ^ 3*i jl^ 4.<u.iaLulXl ^l^VUa 

JL>J1 L.<j-^ . <jT^j Cy^ ‘^f-^5-^^ 

jiajJl (3^1 ^Lag>»Jl 4-31’i'WJLI 4„i «.ii) (_iillicj (Jl*-p>. idJUJL-a^ Lia^LC- 

l ;31 Cy^ 


Ijill |iilLc jhj iZfU^ljuu 13I 

•• 


">iJ 1 4 Ji^Cm ^JLjlJ ^ i < <1 f! 1 ^ a.'i i 1 j^jL^ ^ if 11 

w* «« 

(j-u ^jlj-nJl ^1_>J Vi j-A L^ jl^..g.ri «fiVI 1 jLJb tji-3 t4-^i j "wVi 


5jLc.Ij 1 ^ ^ CxjL^ (jy^i O^*} i^^-^ 1 I^jLlJaJLo ^J'^-LoLc, 

iJjufc cLaJvV (Jjl j 1 * i-^ji| SjLflij ^i^i ii ^ '<^ >i-J 

Lo L^Lcu iA-uLua^l CjL-uIjJ JuLj 1 C<^ i /^ I (jPJi 3j-^Ll^l 

(Jj^>i-) j-L^ t , <IJIJj 4_ij>.jJ 1 ^ ((jjJ. *^iJ 4 j^j^>J I L^ 1^ t.>'„l I L^)) ^,»,i4U 

Ijla JjiJj .(5^^j)_j^i ^ Ij .<i<r Over-Turn of Species ^.L^Vi ^1^1 

J-5j C^LJ>^ 5^^-jLjSJi Jj^.J>Jl fiLLLs^Jlil ^1 ^Vl 4 >■< gj ^Lajjl (^t^ggJi 

((Mac Arthur ^jT ciJL^a)) ji^,<?"< <oVi^ 4_^^fjLU 4 > «al!Ljj 

^ (JIj.% I—L<31 4-^1 Lj>-Vi 4—C.I ,.^ '><ii ^ ^ ^i ^ ^ 

^_yJi (J-Liojj 4jl i-^i-c. ) A ^1 jjtj llU j juu ((May (^L^)) ^ . iji^ < «>i 

^LojI ^1 (Jj-o^JiJi yja 4 rt'v.^iJi (j-iji •a- jti ^ 2 >SL^_Iu tL^aLoj ^1 ~i<** 1 1 »i 

4—oLjj>.| gL^Lqj s *. i^\ a I ^1 (Xi^i ^^^i ^1 ^jyA£, , 1 Ijla (J[5^- 

a j ^jJ-j j 4-Li«^Lj 4 ni~Tf a (j\j Jj rtf’! ti 4JtJLj (Jlj^<Lc.L^ 4jae_uj L^j 

ijJufc 4Ji£, j- ^ < “** (^>4-ii j-jJuJi V (J1 jVL>J 1 t a 4j|j i4j^_i3*j 

4_j_a-^Vi ^1 (-iUli (■/ I .guJi ,2? ~ fl 4_:wj (jr^ ^1 _d_i_jJI 

«4 

S JU Jll^ ^J^ij_»Ji yja i4 _PLl>J 1^ 4^lj^b.jjaJi jJ./aijJLU 4_j_ugjJLJi 

^J^ijjtli yja La-ijj) ajLtiuVl "• jJ-al^AlLj ^LjJi 

' ** 


Paleoecology ^ 

L^l ai ^ ^L.a-.'i4>i JLjI^ ‘ ^ S "T * 4l:>>j^ ^^..^L>>Vi 4_i-iil^J i< L>aJLl£. 

LAj-^ IjLutfauali 4j i^4.! i^^-1^ 5juL^i (-Ij^LAVi 4»^ 4_<_ijijjLJ 

cjI_<_uIj jJ 1 djufc y-A a ^ jt<,. (JiiL:^LT u-j— tjui ^^1 c>^ 

;__^jLll a * j .1^ (^^fTtjv-Lj ^^_i^L>-.Vi yjj^ L^ ^jy^i L^^fTtrwV 

i i (jy^\ iJj) '*** (ji ^LggLjvVi (jLiijli (^LljL^La m L^iiLa^)) 

CjI->.^Jd (( La>^^_<L>o» i ^i^i j ( j A^-.It 4JjL^i ^ijjVt 

yA 4 JLaL^ (-Zj\x .1 a "w J^Vi O^*} Cr^J i(_ 3 ^LlL>-Vl Sjyjui L-t^Lt-oij 


CjL j I1 4 O , >0 JL.>J1 L.4-^ olxjt 

<1jQ^J_^I L^,,1,.^ j a C<jgbj L^^Lcujr^t Cf c.7^^ 


^ 4. j (_jjL_LdUj (JJLl^^ .Reefs t 



iJ 


.ciJljuT 5 jLjLl.u CxjI^ diu^Jea ijy^ ,JVjlu_uV1j 

L^l I f fil aLqJI.a’^Ij j._}_3L>.^1 CjV1.j^_4 jJLxI (JjlIj 

' 

3jLj1_i-u Lcwl « s 4-L.i-u-LJj A I k i', i^''\ JUl^l 

^_^j) 3ti CjL^Mj)) ^_^I^^_3j1 cLUj (Ji ~i aj i4 3x,:^-.<uj c^l 3 ^I 

i. *a >Ji ^ IjLAjLjI oLjl A a>Ul iu CojL^ t«Trilobata 

<IjLc.^.j4:>JL) oJlJ^ (JlLa ^ t^. i.M U-b^ * ~J i * L^JL33:i^ ^ 

%% 

1 ^ yy t <> u-s^^^-*JLI ^ti 1^^—3 jV1 cj^L>. ^_^jl>.I LLoljJL^ ^ 

CjljJ-t-isLu jJl 4 j <.(,!,<,IIj jJJuSJLII I JLA J ‘ 

^^^L_3J1)) CjLji£L)_^SLI 1 JL>. ) ^Uajjl LLoI^-ILa (^^_>-<7<1 ..Lla II ^ »!l ^^—>.1^1 


Lr^ ^ J <«4 i mij ((Alvarez 

Li^^aW CjLA^fjJ 4a4.a.<,llj Lai . ^jl£LIl aJJt c < t < nS CjIjjjuoLu jJl 
4-131£Jl» Jr^ 4.£j-*_4 I^j3~^ (JT^I LS.j-^ 

A I JUb t4 j 3 jif>jJI 3^1 3*C n (iLu-jv ^j-4 Ij ~i ^ 1 ^ jl r jjij) 3,7tj 

.4Il%_u3 CjL^I (jl^l CjL^ (JVjG^I 

fiLjjULl ^ ijiULl LT^ 3Lij>Jl CjIJlj jl3J 

cjIj^AII I jutj «.ijjL:>Jl IjLjb^ ♦ ^cjL lj^j.j>iJ 1 cjLI . ilH^ 4, 4 u>L^I 

CjLu^iij c^L-u^ Lt^ La 44 _j.j-Ji^I 

3 >l jL_*j cIjI j (J Ml jLbjjl 4 _ljjjLjJI ^L- 3 l_j ^1 I i."uA ^_ tli 


Lii^l iTiA tl^!l ^ CjJl^.^ Jl^ 4—uLipUI aS^JLqJLI iji 

«* 

^Int 4 J1 i I ^Jb LiUj 4 Cj1j)J-loLuJl11 ^^jja 4—(Jj) 4 Ml ijJL>> 

CxjL^ t^4_)^Jb^^LII^ 4^ijLjJl (J1 )Ij 1 lit! ^3^ Lb^j C.^ JI^JLlII ti 11 

^1^1 1 ^{“y- 4 4_cujL^I / ..T ^1 ^1 L.*ll ^jji r.Vl l^Li^I u3J^ 

jL*j 4J!L*^j ^LjijI lt^ .cjJl.>iJ1 IjlA 3ll^t 4^ CjLL^I 

^l—UJl 3 ^ (jr^ ^ OJJ—^ ^ Ltfa__£lLj 3^^ 

1 ^"ii i ^ Ml (jPJl 4 _lL^ 1 cZjV^^fcJlll i^jja lLILLAj . ^Cj \j^jus 1 i j J11 

4_a3LjLJl 3 )^ ((Regal JLzfcjj)) aj^'^ L^ L^La t4 <li-aLJI ^■,^.„4...*r> 


■ j ill jolc l^ 7 jJllj CiU^Luw 1^1 


4 jlo r jjJlilj L^-cIjjI Cjl^^u-^nilj CIjIjI-^! 

4 * «• 

^^LLxusl ciUjL^j ijLouiaJl! IjLA ^Ij^l CjjL£^ Cr^ ^L5_lJi 

LT^ /% A i^JLJ J Jii^ JJ) J^ 

«« te 

CjV^— st-jJl ijjiib ^1 ^L^-TlaVIj ^Jl_:^I .CjL^J_!1JI jj ^ La (3^-5 

>1^ J! ^>Ui' 4^jLim ^iy.Vl o^ JiiU: ^12u:vlj 

. 4_L^LLd ^ \ 4_o>^jj ‘ <»^ 


^ UU» UUm 

cj^ <1^ (J1 '>-.../0 ^j£. LI Lb^'L_>> _ 4 -!L^lJI ■^,,..<0 

L^llll.^w LI—ua—ill f^jJi cJ-:4^ I C. 

M ^ w« w 

L-ia^ Cr^ ^dj ^ ^L*J1 (^1^1 j < 111 J^ I d* J^ J IJLA L^jt-uol^ 

4JLaV1 4-^L!L^ 4_^^LlJ! 4j <>t Oj (JiLo (Jjla!I Vl (Jj^-^ t JJLJt^J 

,(L^1^I jJjjtjJl LajI^ rt*iIliIj 4^Lp-Vl 

^Ij^l o\ * Jj^l LLja_i]l ^ J-^ 

(jr^ l5>-^ 5jlj>.j^ SjuiLa ^Jui ^j- 1 jlj 4 j i Pluralism ijjjLJtlill ^uJaJtj 
cjLLj_JIj cjLIjLSLJI ^1^1 l_ 3^L!L>.L> ^LSla*.*^! l-^^L J o-' j-a clLPs .cjVL.>J1 

rr (J->Jl Lr'-ijl “tVl ^ (j-^J tSjul .t.nli (J^sIj-jlIIj 

3jJuLLa 1 ^ jlr LoLL^I (_y^l 4-j-ua_iJI ^1 <?LL>.jo L^jIj V o 1 a AJl>-! ;jl oi It a 

,4j 4_usaLi- Cy^ 1 o^ ? o 

L)-4 <7ijLC 1—4 4 ^^jjC. t <? 1"} 4—^1^- ^L-^ ciJUj IjL-C 1 4 j 4j 

S^^LlaJl 4—ij^^__ill I itiVl ((1 jJLl 1» J'-Ls [ j J jll 

4 I iJl ^oic.)) ^11^4 CjI jjL) 1*-^^ t^ijjj^.lariil^ Bjl-i-* J1 »—)1 i <<i % 

.((Evolutionary Ecology ^jjU~tl 

4_JL^ J^i «n 4 ^\ JIJ-<-o (^1 cr-^! ijl L7^ 

«* 

LAj—J_C CjI—4jIjJLI j j^ ' 4JLLj>wV 1 t < 1 l^~n Jl^ i L_^_jJLc. (—iilLjc.^ 

La^^-^ 1 d' ^ 4 JSLj Li!uj_4 j-a 1 jJiJLs I cjVL?ej<s (J^LJuJLi 

Joi^ Oaj Vj cr^l ‘ U:» 

•J^Ea ^jI (jJJj Jl_!i—4j .4—o/ljjJI ^ 4 K <^iI>Li 4_il*_jJ,l c^i11 4—3^ 

y.Satj ^ * ((Novaja Zemlya Eiixj L>.Ls^)) jj) jE> tij l^^_ 4 -*.i.<-u-^ 




(jJLij dJLj-tjuVI jljL^ ,0 cr^l ^_yC.U i'llVI JoL^ iJI olli 

4_:fc_^ ^ 4-^L^Vi o>LaV 1 ol>:y» i d :;U:t l 

^^LHiJI a<JJb . 1 ^ j < I ^ ic 4 al*/ t&-/Q c_ujIjV1 ^ 

<>^l i iM I 4_pj-IL>s J*-^^ 1 o j *4 1 JLjl 4.-A-5jJL<a ^ 

JIjI JL>-Vl dJLA ^_^_ta/L^IiJ ^^^ 4-j^j.iJl »^3.3tjJl oJljLoj 

.(jLjuVLj SjLtiaJl 

4_jjLjJJl jLjbjij)l L^ o^ 4 _jjjlJ, 1 ^j1 j-t . 

j-ui^ ^^J-9UL^ t<Ll>a IjijJl>. Lo 1^^_i^I ^3 J t.l^tl <LJ1 d y 111 U 

<4_1^1 JlII (_^IaLm j j ^J-ureJjl i-LLLij <5jL>Jl ^^IdLlII CjLjLjlJI 

j^^LjiXI LJl_>. 4 -L-LI 11 Jal^ >Ji 4_^j_^ 4 j ^1 1 L<s j ^ ljUbj 


cr^ ^ jjk lJUfcj 

djfeJJ 4 _u_oL1I,I 

4 

^ L J 11 1 ^ ^ ^ 1 In ) cIjLLjLSL l j t..^ ^ <^.l 11 ^ I ^ ^ (I L) ^ ^L< J>tj I ^ 

Llj-i*j Ld ^jJJl ^Ij^l tfjUoJ jJjlII 

jLj-tfu^^j t4-^l5^ t.uJl 4 _^LjSLI 1 4^51^L(jJ : ML>J1,I I JlA 

44 * 

crj>Lc.LdlII da-L^jJl ^ >TH^i ^IjLitlu^l 

df ^J I tf~( Old tCldLidl (Jj^^ C^L^l SjLdJtJll 

^jyj^ ~4Xi (Jl — 5 Ld-^ ^ida CjI j 4jLSL<!u-d 4jiL^JJj ^ ^ 

4 ft ftft 

.4lidl ^ 


cr^O, 





1 I "f 


^r<->>.^ jiJLfljl Cj|jL_iia_>JI JLLo 

^<LuLj^^i 4 a I (lidtlj 4^1 4 CjLjIjjJI 

LflLftJ ^ i^a t.A djLiacLi 4^1 ij <^i i ll ^j.uJL>JI^ 

j i^i-C ^j-^LoJl dJI (J3i>- (jT-*—. 4 t,,j 1 Lifi 

^\ jUajVl CxjiJ ijy^ Jl>.| ^ 

^ j^ VI .La«ji oL^yi u^ <L_^ 

^L_C. J ijL.^ t J, 1 Ifl J I 

JL>. 4_3^L*J1 0>4_4J ^jLdjl L^j^l 

j—a^Ji)) I —tia (_^^l__j a—>tJi _d 

t !I 4.^1 (_^jJI ((Homo 

Cy* . * Cy 

^ ^ A * (JJjLjoV j i]n 11 ^L*JI ^■Ld.~l tj l^q-^ 

(^jJ t rtj^ 1.^ j 4 4.1aa* jlj (^jJI 

(—O-J_^_,_<aJLl (jr^ 3jJL_dJI ^1 .i.tVi 

« J ^cl I ^,i hs^Lil I 4^^ I i »■ :i^l 

iiJjJLjJLl JjudVI 

4, _L-JIi ^l— cujVI ^JL->«J cilJt ^ 

^ «* 

i^J(^ ^4 Jl^ ^ Lj:^LIljlL^I Apes LjIaJI 

> 3jL4luaJLl JlAIj) iluJI 

_ LoLoj (jA^ cjIj) ] tjj ^ju3j VI Loj 


<■<> 1 t") I- <J 

5j, J ^]jLJLJjVl CjIjJ-I^I 

iAj^J-lII ^J) ^ "inf o ^ Ju^i^ 

«« 

‘<^i—^ jji^* ul 3^J 

cr^3 ^ J'j I-^ 

i tt L ^ rt 1 J 

M 

gt-Ju-<a j j 

.wSLi^lj ^jJGJIj t ^ 







JUU I SL^ ^ JS«JS>»J ..^ ;Sjb)) (_^wXjI 

' ^ ** ✓ ^ ^ 

✓ 

j^j£. cj-jiA-i ^ ^ ((Homo sapiens “< 

C*5t_j_L<ol ^jLuu^^ t^j|j)lA~Jl ^tJ^LjJl {j| jJj i4_*.j_jiaJI CjLjjSLo JL^I j-4 

.4^u_uiail jftjltJI ^jjo 4i *01 LftjtjJu JL>-I 

1 ^ t 11 3juJLjLjl ■‘l. itl 1 j itl)) jjj t ^ j *<j 

1 1 ^ 4-J^ r.^ii .1 11 Cj 1 i ii l^ JlI 1 t ^ urti;^! 1 I —A ^ _l1 Lj 

^ :(jr)^Jllit^ ^ .(Anthropology 

i? 

^L; ^L^Lj iSj^^ ((2jJu)) 

LlI (—s^'L-tjjl >. (j^ JL^ ^.tru-Jl -Ltl 

. ^Lc. 

♦ ^ j I <1 rtl Cf^—tJ ^ iK jJ-p ^j^■i■^■^LuJll 4-u^> CjI j 4 J.J,^,11 

5L*iiJ ^_yJ! tjjj 1 ((liJjLaV)) ((^jjIj)) 

^1 ij-A (^L<^l c-3i K ((1*1 4 j^j_L^ 0 ^ j Mil dJij-uiiXI ^LDl L^l 

^ J i »fll IjJbj . jjl*>1!! ^cLui 4.4-3 (.jr^ tulVi 

L^l V~ iVI )) 1 ^" 4 , t fl 4 Cr^J “ J-p_JU 

^q1j_u La jJb I'-^J .^.L^Vl ^Lc, ^jja 4 ^jLjuljVI (jy^ 4jjL.u _ ((^o j.j.taJI 

j'3 ^ r^J> er-^i * cL^k. 4 j 

jjfc '.^j^JiJ-ij fj£. ^Lr^yij VI (_^^.4-iJl 4_4£. ^ 

1 ^ pjJiJl ji>^ (^\ jJl >aJl Ji-skjl ^jjfj 

jJ>.|jJll LjOm jJb ^liJI ^IJ-oJlj t((S 1 jl*JI 5jij.all 4jL 4 (JljLtk (^jJI tU.^1 

M *« M 

. ((S/(LcmjV| / Jl iCjI /M /.JI 4 J l.,i^ rt 11 Jju ckiWI IjJb LiJ vc / Jill 


Liftit ii >U1§ jmmJI )bil9 

^LUi L-aj-sajJ! ^1^ ^ (Zt.ln Ml) (JjVl (JlJ_(.uJI (^\ (Jj-uD^ iljL3c_4 

CjLTljij ^J-uo) t_iL j-^ jj) ^la l^I a c. I j~ <» 4 c. iJl 

j.^L>*i (^yk jjiuiJl ( Vj^]^ WjjjIj (. 4 1" V 4 L-sLiaSku/ VI 

.N m 

4jI ju (_yk L^k ^Vju_i.uVI cjLj-(uik^l ^1^1 (3^ jl Apes Lk 
Oj. ^ 44 I * _$• ^1—t.UjVI 0 \ M.I-> (_yi| (_$J| l_$ JlII 1^*1 II kkJI 






m 


ch' 


^JLdJ 4j^_ixjuT 4jix, Ljo ^JjI 1 ^ mj jj)iaj!l 

^^Ll] < 11 fJjj IjL:^ 4iuiJL>> ^ lTl^I L^I i^I t4.L it (JJ-aI/Q ^ 1 La^ <» r, 

LojIj (JoJk]! ijL^ ^1 L^LoIul L>^ j Jj-cujlII Ja,^! 

^ ijL^Vl CiVjLst-/! IjlSLaj t(«Orangutan jjlw 

aiaij J-oiU 4.i,«.,.iujU Lai . Jij JUuijis (Jj/la jJlJ-^-oJl 

%* 

L)l—AJ (jyi^ ^ I ^ ^ ~ ^ L^JLIc. ^ A1*\ ^L-C, CjI Jj 4_1^ ^L_:^V1 

4jl Ly^^j) j ^Ja-x-uJI jJju ((Neanderthal (JLJjjuL^)) ^^_^L>.I 

jjJLjiJ 1 ^ ^4jLxjj (-JlI I ^ Y * j-su 4 _L_o cJlI I ^ 0 * jlLo J.-^lo 

(jL<.<uVl (JIxjL^ L^I (JIjLl< ii.ujJl (jjo ^Ij-il 4-*_juaj 

. \ • aL^, ^Ltujj)) (_3Uiu^l Laj^I (jl^j u~<j>.\>J! 

* «« 

4 j-aJiC. »La I mU l^aj^ju uJiifl 5j-j^l (JliLijuaJl (Ji.1 jdl 

(jy^^) ^Ldll (-jLuajjl <\Ju^ LiuuiJw L^IjJLiI/I (jSJj 4 JuijuJl ^Ij Ij^l 

\ f..4.1^ i a (4)1 ^.Lxr. ( JL>.lj \ ^jvLajI 4 _<sl^ ^ L J «J1 5j^^_5j| 

^7 

.((Homo erectus jjk ^a^-uVl (-LLIij <4djuk 4Jjo ^JjlLujj 

✓ 

1.j-JJU ^ 3jj) a aA 4 fli>. 4_fl^L-Li(lj (jL-ujVI C<j rti (3^J 

djlj (-j^-cv ya 2jj L^-loj ((Dart (ZjjIjm i»JL^ La jlI^ ^Lc, 

^^-j_ 9L>.V! (—^Ltiiji^^i ^ 4 (jL*jijV1j LjJLiJI yu >^<ij cjI-iLl^s 

La LAjLa-^l lil ij 1-4< 1 ) 4jjJl>. l^t ja'vj) «;|jj-t.a]1 S-jLSJi (3^^-L® y^ ^J~^3 

oj-jt ^ ts* I 4^jJI oL Aj-saJl .(4_L<^ (j>:4^ ^ 0>:4^ ^ ^ L^ 

(JaiJl yc. ^ JiujL^vIl (jL'<-*^^LI 5j-(ioL^ Ls^L-iJil y^^ y^ ^ 

4 ^1 L7 ^.*J .(^4JL<-(j JuLa L^ <J^A d 

Australopithecus jl^l)) ^^t^LLlII 4 at»lj W^i aLx. ((Cijlj)) 

•* ' 

v^l aJ^. jiLul ^jJI Homo (j-aJbtiJ (JiL^l jj£1j ((africanus 

.H.sapiens sapiens c^jl>JI yj .LJI 

L-jj:^^ j_j_d 1 ^clc. 9-yj^ 4^ ^ ill 4 _Loo1j_jO ^-aj 

«-G^^ rt >■ I ( 1 jLdl y^ 4 1 (<^11 elsjL^G 

AjI Ju 4j| 4_u£^j:k jjJI (JLiLajltll ajLA ^JjG^^jJlj t^^Yl ((CjjIJ)) 

• •• 

IaJw ^ (il^->- Vjl duLA (^^LjU4u!uJI 3Jj^ duuA CjL.cuJ jLuitjO 

. ^ <111 (2)^ 4 i 4 u i i 1 <UA I ^ JL3^ cHxd^ LT^ C_$^ MM 11 






1 c^ALa^Atj Ju.ftl t a 1 il Juoj 

«• 

4jl jJl2j I jUtI CjI j.( <1 j.\pl ijJi >■ I « ) ^M O-duiuiS^I ^jl 

^jLii tj| CjJ^^ L^jUj^ -5^j) ^ ^ -'^ L>^^ 


tij (j.uSu_^J^I» 4 ^r. 





(>» (j;j- 




L^LOjj^! juuj . L^Llju if'jjt 5um!jj cJlj Laj«Aridipithecus ramidus 

5jj-5JI |»1 jl 3I ^ 1 lar.j ^jI-LluI Lj-ajj-SI juuc. 

(^jJi L^J i-^i<;U (.La.i ((j Cjjj^ ,4-!4L>.Vt Iaj...i l-j LiJI 

4^Lcu^( 1-uVI CjLtt jJl jJumJ jc) tilij . ) Wt OA-uU^^l 

,4jjj ^ ^ ^ C.>.u,ilc. (^J^l C-S^LtJuV ijLdJ 

^j) iLjJjLil 4-jlg Li ^jLoil 4_tjiljjJI 

/_lc ^jLiJLl^I 4_j-uij (jL^ L^jJLioi-^ 1 rtl<(I Li jj. ujI ^jl..Lii>!^ 

Ct^I ^ J-ttt-dij L>0! . 4.j.,.t!u. A ^Lul ^JL^I ^Ludi JjusLiua 
^ -t d-4 C,j (j\J^l:^j_4-J-^l t^jLu^Vlj ^LjajJlj 4 o.'rU 

4^djLic^ CjL^jJ Lt^ (jLcujVt^ t m nill (^u La t 

LajIj »4XolSiA jjJsalu ^ ((Homo (j! (Jju La^ 

(^jL)l)( 4jl i^uil ^J^Jj cilijj iCjL^u^I (j^Lj 41 rt"! < <1A 4^ 4 a OjijXil 

cisLj^^Xi 1 j^^ ^ Lijft i*ii 11^ ^LciijVl 

(^^l.-J--A-t^.ti i^jC. ^l..ui >V1 L-^JLLc&J Lax^U 4-jl^L-A-tJI CjLJj£^..^I CjIj 

♦ gJI f^yA ciUjj lI^ La^ ^LaJlU ;^^~l4uil 


bhriUiAl A jMI ^ UiUl I 


^uji jjLa j_>ojJ^» f^yJt Species ^j.iiI>>Jl I j.a .di.x:^* (_3j—AJ 

Jiy-juJl Jjuj 4({H.Sapiens ._A))j ((H.erectus .-a»j ((Homo habilis 

4 jluj ji a ^ ^ ^ , V JlIa LcoJ (Jj^l CT^ 4 -a-diJ^l ^j-Sl ">^^U 

4:j>i^I ((OjIJ)) lJijU 3>J jJl ((^_^Jjl^d^_^| A—OjJt^ *( »J<1)) i ^>A 

(^ jJlj i^^L-Ajd! ^AJfcjv 4_A-:seijAJ^l (JIjI a. 4 .ii 9 ja.Ai7ujj uri ^ic. a^.‘:.-<i i 

(^jJ j-isljJ t4la,j 4iU 4j^jat3N CjIjjI i^a (-jjuaJIj jJuu La 

^ ^JL3| jJb IjLJb L-A jLJbljddI ^l— aLlII 

pjj jJjf 4j| ^^y\£. j^eLyVI JjG ;j;jlII .jb)) ^Liil pjjiJ jd«Ldl ^ 4jj 






LvL^ 4jfj ^joIaJo jUJl ^JLitIL<-ulj JL U^ tl CiO 

Lj.2lj^^1 V) ^ I 4 J ^*1 tj ^ ^Il!I ((La *.a» 4 rtLt^ ^L^ju-ij^l 

4^Lu^|^ i^LljUit^ Ll^-i-u^^j 1 i I ((4^1^ ^ ^ 

<±Aj >• l^Loj <(iji Ml 111)) 1 <^i ((jjjui^^l ._A» (3'tf->‘ ^1^1 jLiijjVl I jub ^1 

(^Lc. lJJI A“ * * La^- 4£. j^LryTa CjI a jU 

^ i ^~ ^ Sjill oJJb (Jl3Ji> 4j| cjj^jtll (3^^ ^ ^ ^-»IL(-k1 31 

idj-^Lv to^ l^ j,lg. L7^^ -xJI CjIjjVI ^J^Ju ljj|^I:u 4 aLl^ ^Ag, 

.3:jJL>JI Cjjj ^^LnlL ^1 4 ,aIl.u 4.L».t *<t <ij 3 ^ ^ LT^ ^ 

4_^| ^ ^ " j I ^jJI «^ ni j >L.4^ o-j^)) ^ 4 <*ii-Ji ^»_L>Jt 3 ^ cZxlLjJI ^^AJI L^I 

(. 1 4Ar Ct^ J"-**-*^ ^ 4“o,A>JI 4 j^ i^iJ1 CJV3^uJ-uJl 

OjjLu^ ^cA^.1jT 3^^ ._A)) 3 ^ ^ 4.^j^^Jaj jj-^3 JL^ 4jl I j ^jJV1 

j_ji_LJ| I i!li La 3 ^ " :i—* ** i cIILLAj .4jL£Laj jjJojJI IjLA 3^j cJj"^ 


,_jfc)) 3^(1 cjjju^o jl£ 4_JL>JI j. <^i,Ji cj^^)Lut 3^ 

Jl£ ...tl ^^ill IjL^ 3I t*‘iyx 3^Lal Jjvlj (jy^ 

3>-^i 1 ^ <j jj) Lj-^j/T J 1 uyi L« 4^Li^l ^_yla^ 

4j^J£i1]| aJ-Jbj 1 ^ t<a C.<Jt,aJK 3^^^^ (J:^^ ^■>.la.!L lU i 

j I a! yij 4 !u>jl^I 4^ <"<i Ji CjV^LouAI 3 ^ 3v <^lH 3j-^ JUi-u 

3jJL»jl 11 SLiiuxIl)) ^ 4 » n** 4 j^I^JJ1 ^JlAJ 3^ C*3^jJltJ-(-iil 

«« *• 

<iLjvL-Jl LbJiji j_((Theory of Multiregional Origin jLlJll 

5jLjj (jr^ (^Lst-lsVl jjJ (_yhi *j ^ ^'AT) ((Coon 3jt^® 

«A m 

«^)) 4aLi it 4 ulC. ((^ii ujLl^ »^» M*.iJl ^LoJlil 

3^AUL1 BjJUtULl 3LcuxII 4j^j^ 3c. < tfll V’tA 3^—4 ^L!lI 1 4£^I^.IJI Lai 
4_IM-^ 0^ Lr^ ^ ^ L^l lij 4 jLuaaJi Jl^^. ^1 L£^LJL>-I 

dLJuj ^ISLo 4 j^!^ ^ (4^ 4 I ,tjrj 4 ^tn A Cu^La «^)) 

dlV ^JlA cUjjl:^ ^joi-oLiJI jajlTJI t,^l> Cx.>oj ij-A 

^JL-I ^ i( jL-^JLI ^ 41^4, < (t\ (^ilxil^ ((^tiijjLtdu •^» jujL->Jt 


j* 

jj-uji^Lj-u .-A)) ^j) <i tu\ ((Subspeies)) o^ Lu!lj 4-L-u cJJI o • 

Ijla ^^^—>1—ili—c. imi 4^ 4((d.sapiens sapiens ^ijij* 


IjL^jtij 4 JujLj>%jl \ 3^..^ j^i c JSoj^ 


fi .eg 





ljub (ljub LLojj ^!L>. ^ 4 al“ > 1 1 ! 4j^m> jJI diV^'L.^! 

«* 

t^ljJl j-SeJJl jL^jC-VI ctiluitjO Cr^ 

5juJl_:jkJI 1 j /iJ r. , AJum lJiJI \ * * La^. <»x. *^L>. 1 (Ju-. 

M %« 

^ ♦ 4_L^ lJlIi j>^i 

%* 

La^ i^c. I :♦ AJum L-kJ) i * ^ r, j_^L>-1 : Ijju^I 

oJlA _>JI J^Luj-iVI (JSLj-A ^judIj 4_sl_ii<_jJlj . 4J_iai L-kll 1 * ^lj__>- 

CT^ C7^[ J^3 Cy* (^1 .^U.Vl 

M M 

<^j_i-uj L^ljJLrv ^jJl 4_iilj 4 ji^^.:3e_>. Cjljji 4_uijaj ! j^^jlII ^jA 

.^i^. lJiJI 1 * JLija IjlA 4 rtd'v ;^jJI ^^jLuxsJI ^JLfllll Jju 

4-LoL3ejj ^^_^L>.^| tfJLA ^L>Ji ^L^-tpyI Cj^ 4jLifujJlj 

(jyA >^Lc.j LjjjjI Cu:^j-it_l_L^I ^1 

*« M 

JjU Lq>» ^^-<-uj L^jljJL:^ Lr^J i^jJl 4jiJlj <4 «art*> 

.^Lc, t-ilJl 1 * j-La ^jL-OJ^I 1 JlA 4 dfl-V ;^jJl i^jl JL>>>JI ^ jLfllli (jy^ 
O iJHJ^ jL-d I ^ 'I < (_jl 4 j^ l^ t 1 1 tf bH. A c_)t_>■ 

Cr^l C?^ «c 5:H^ (i-^» L)! Jfai-^ 

tij^^aill ol^ Lr^ UJ^ ^ iijuaj J^ ^ 4j! iOjjL?Jl (jLbUjVl 

(>(' ((Ayala 4-uj)b:>Jl ^Ic. 4_li£.l La ^La| L^j^^Lus CjJloS 

LiitLj L^JujLa-aj <OjjL_>Ji ^Lj-ujVI CjV^L_iJi (. ^h.>JL 4_^lj^l 5jJLl (JaL>iJ ^Lju 
^JLA jLM ) L^ L^-LjuL-OuI ^jLd t4 J dl Hill 4 j^ MUlIl I i^jA 3j^.^Lll 

Jea^oj ^A ^c-%u-uju i(((3_LaljiJll SjJutTti,! BLiilui!)) 4 j^JI^ i.^j l,c 4-j^^ iiH 

4 I ^ ^ ^ O^^^JjuxA 4-1 ^ 

^^JLl (J-^ Cr^ I (xj < J j^^^LlJLi SjJL-t-TcII 5L<\i.(ll 4_j^J^ ^ i^\ 4—fl j.^'>JI^ 

Li-Sj^t ^1 ^ x-tfiJl 4 rt .la<i,l jljCLal t^^^L>.Vl (J-5=-<-u 4 j 1^1 ^ jJ>~\ 

^ ‘(4jjj^ ^J-^3 ^) 

((^ liTt^^l t-Jb)) ^ rtl t dill ^LuxjVI ^puudl^Ll 4 _i_(juJ| 3JuJLcL ((j^ t*jj (Lxij «—A» rtli 

^^^L>. VI dJl^l ^j)^t:^ \ I j.j4aJ!j \ T * * ^:v 4ja.:fc_4:^i 4ju.ii^ A? 

4Ju_u |jj.-iLa ( ^i^->> JiLa CjIJu CjI^^JLS ij^iluLc. L^Lae.x^xat ^1 cJAI 

4_^LaIul 4jj|^Iaj 4i:>>j^ La i4Juju cJiJt \ V * >1 j 

•• 

• ((Ll^ ^^JJUO^LLdU 4 ^Jt)) Cu-ljL^lJl 4 ~Jb)) 


CjJl^ 




C6j;UUJ0 ijS |2^l 


« 


wl-^!i wI-^! 


^ i ^ t3j^ ch^ (( JIjjJljL^)) ^LtiuV Jjl 

^^LljU_uI ^ Ia i II I ^^j|-dl^l (1^ C^LojU-I^I 

SjUJ! ^ ^ U^ ‘(^jjj' j^) lPI 6^ 

^L>.V « .i H L^ ti* ur^ ^ M 

jJua CjI Ju SjjJa CT^) ^ ^ * 3 cJiil ) * * ij\J La (^Lc ^jU JljjJuL^ ^jL^j 

<jul.-fax ^^JL-iil l! 1 ^^JLJI Li—^ ^J'>' ^ <3^ 0^ ^ I ^ 0 * 

« JLjJuLjJ)) ^Li^l jLT JjtJJ 0 * _ T ’ J-L/a 4-ublj_5jL 

Ljl 1^ ^ jf Ljjiaj LaJ rtl jj-_5tJ ^ ^■^3-^5 SjL^e Jl_ 4_jf (j3^ 


T^^_<_u ^ ^ ^ n ^ ^ ^ ^Li-gJ IJ <>J LlLlJ 1 4jLj_u ^_yA I ^ i^- jJ I 


tuLIXj 


^ ^ 3^^ *—^1_(iu—IL^I ji—La^ ■ . t. t_>iJ! ^L-4 _uJ^I T^<_u 1 * * ^ ~*^ jL^ 

(Jj-3- (cJu^a-jj U>^ (ly* J“^0 Lr^ 3^^^-?^^ 3^ i(( JLjJuLj-))) ^LciuV 

.OjJL>JI ^LjuVI aLLa (^‘LJl (^jao^L-u .-A^ itl ^^jJlIL) 4jn|j)L~!I 

3^^ iij ^i «" <1 ^_yA j-j-j£L (ii)j_>.l j 5 ((La)) ^Lujl»| Lai 

4jjj' 3^^^ 

^Lj-ujI l^^-^l_jLja (^l) 4 JLljj lJlJI 1 * JLua VI ^^^jIojVl ^_j-L: j- ^ 

oj-^ujjC. ^Luajl Lual^^ La-^iSUj t^^Lc. cJii! ) ' * (JLjJuL^ 

JL^I^I IjlA ^Lal LaLo-i 4j>>Lcujl ^iicJij (JLjJljL^ ^L^l LaJuu ^Ll c^VI 

^ " < j < J 3 tH-^^J 6 ‘ "‘‘J JjJ-^l 

^ ^ •* 

,J:^JL>iJI L^LLtuiil 4 jI \xujLi 

j. 1^1 lI I ^ j- 4 -^ ^ I I \ rt J t' 1 f In 4 V 1 ^ VI /<! ! I 1 JlA (1)^^ 

- ^Mil ^j_A 3J>^ (>» ^ LT^ - y ^ 

^ 4 "< < > (^jJi ‘o L * ii i)L -k jl^I^ (1)^ d)VVu-<ui Lajj 

4 _ljjIjJlII ^1 S(((JLjJlj1_^)) ^1_ tjij[ OM Li—^ yi_(ji— 

4.j>»^l (jLi-tiuSL) jJj_L>JI 3^ ^“11 »1^^««Ij j-^L>.^LI 4 jij 

^^1 La j-A I JlAj t((^^^^La^^^)) ^L«.uj| Luaul c^^LLvVI <^-^jIj 4-l.<IIl1 I 

AI ^LaJlL%-a ^Lc^ La-A 3-^ t ij-jL->~ L.j_>-^^jjJ!uVIj t /ii /i^*t ll ^L»ir 

* «* 

^ 'j ^ ^ ^1 ^j^La-JL^Vl (j\j «iljVl Cjjrt—^jL jL_flJ Sjl_>.1j ^2y* cA-*iy 


•.1^^ i ^ ^ ij t 3jLy^i (j\ldIuuL>a La-AjLtTt^l Cj^^-dlLoil 




alxjt j) jl >^1 jl i>» 

jL-ouVlj «ju_^Uaj_^)) (jl__t^l ij\j 5jj_rKjJLl lLLLj L^ (3JL?“^^ 

^ ^ «* 

. lfIl->- 3ji^^jJll 4.dllL>Jll Aj^ui ill CjV^yLciJI ^ i<Jl^jL>Jl 

tljLjLblj-ILc.’^l ij^ xj A ^ .^j i rt flj (Jlj La ^ j fl H ^ JlA ^a-4 *L *>» 

^LljuVI J-^J L>^ jLuajl L^-Sjuti,<j 

^jL-t-ujVi ^jl (Jju ^la < iil^ i-SL-ifu-IL^l ^^LtJ tiJJj t(tluJL_>Jl 

5JL4J (((JLjJul^)) «Iij| l^i »AJ A-SlaiJll JL^ tl<jjL>Jl 

^jljuJI ^LLi^ Aj-iiijlju ajui t^lx. <_3Jl J..UIC A_cju-a->*J ^ La 

L l 1) I j L>^ 0^ ^ ^ ^4:* 

<juI (^iaLua 1 ^ jif". ^ *n i AU> < h^ILo 

t3>^J V‘>^J Liiaj! u;^^! o^L*3 

IjJb c^Lse_iol A-^j). (.uj Laja ^LLjcj ^j1^^_!1!I CjLuI ^1 L.a^ t^Lj uil 

jJJaj ^ L>-^3 ‘U^l Ur^ ^ oJJtj ^A^ljjJl SjLll ^JjJl 

AjJI ^aIL) <-<11*a ^^y-a-Tuj (((JLjJuLo)) ^ L cujI ^ji jJb L^lxll 

«« •* •• 

.t^ijJL>ll ^L-ujVI CjV^Lu) cLLa CjjJLm ^jJt ^Luijj 


La-^ A jIn a) 11J A.^IjlJ1 C* ilo ^jJj-Uii 111 CjL 

tA^-.Lti tJI ^Lt.<jj^! (Jju^I A-j-uijJu i,.uill jSlfl tjiJlJLiJl 

1 a ^ r .^J ^LalA^I ^^>>3 c^l^l jJ-3Jl Ij-^^ 

^_^Jl£. Ju--a-5ta jUk C. ^ j 3"til luL^ ^ (jr^ L^'-LLI 

AJSjjl^ Lr^ JLajJtl,! JL^jJI ^JJjJl ^j^Jb (_^1 tAjj^^i ill j-^L>*Vl < 3jn<nl A-SjjJo 

M «* 

« lZjLi I it^I A^^LuiL) iJJukJI «■■ <V1 A^^^ix. 

A 3^ rt n> ^ ^-£h*^ J “^l Cy^ ^Li^ lJlAj^I La ^1 

^Ijj^l J^lj (J^ (jy 3j>jiLaJll oLdisJI jJfc IjL^l a lj_tjj|j lAJj-alll A_:^jjJL 

^1 (-SLuauj (^A^LuuJI aJL^^I ol n- a (<n!l AJLa jJu>o jJl A.3 Ljj ^j-Ju_Jl 

AjLi^ f^ya l^la Ctrwjjr ~ < ul ^JLLlII ^Lj uLUj 

*« 

A I I itllL A'u a tf>l (jy^ ^L Ij-^al ^jj^^jJlj ^^j^Iooil ^JjoJLuaxII 

a^^-cuj i-^-i-a Ja pj I (j^l oLj-kit-x^l ^1 
I Ju^ jl^-a-J-jp^L jLaJtxVI ^1 ^XJj t .^.i tut cdLubj « L3 jj j LLL-u^l 


* * 






Vj^bSJI 6,)fjuuj> Qjl 


(jja 4'ijt a L^i^l (jl 4j^-Mi-JI 4._i_.i.alllj JoLpj^l 

.3jjLse^ cL^ljJuv ^_^LjLA juu^n^l Jl^ ii^JL>JI (jlxxu^^ 

4j^.Jk.jJl A ^1 iL-fiLuiSjLju^i CjIIlju 4,1 j ^j^IjjLLuuLjj 

(jl I jL»,t~ <<i.»a Li.dJ^I (3>^ Cy^ 5j.^Lt 4^L.t.u.>a 


4-^1 A Ml 11 Ci.u<l—c o n 4_Lxi_i-uJJLI ^1—ui_ftJI ijjS^ 

^ 9 y 

l^^_)jvl ^.^,4j-^ (( jLi!uj» c^lxjLlxiilj^ JUlj c n < uiCj ^ ^J 

^11 ^_yJi _UJ 4_LLli V , 0 _ T 1_4 Lifcj_4 r, J—I_fli—>-l 

4* 

tiUj L^L^j *(« Australopithecus (j.u5![ j <>i!)) 

(^jJj JL^ Cr^ <A« I 4La ml ^j) I < 4 J rtl < » 

ij^*} IJ J ^ o” tSjji mlIH B Jj n fl 1,1 <^ 1 rt 1 T><JI I “( •! I 1 ^ (ft 4 

. 4j^ 4*ujJ 1 ^-u^l (J>.(.iin CIj|j.%^i c^Li-uil (_^-i£. 4J)<A]! 

* ^ 

(((Homo 11 i ^uju>n 11 4.tii 4 4—i 41111 ^La.i >1^1 Lc^ijS^ 

:c^JL>Jl ^LcuJ^i JJ-l^ t-ujO I^~lj4..t^l i I ^ (.7^^ 

.H.afarensis ^ ..uaixijLai ) 

.H.africanus ^j-ujlSJ^i j^yb - Y 
.H.habilis (J.iAuLa _ T 

.H.erectus yjjfc _ 1 

.H.sapiens _ o 

1^(4 jji (jr^l ^ j (‘^(J oJl^ 4_i^ 1 jLa-C^Vl fj^\j~xjULu\^ 

ya JLj^l t <» "i (JLilj)i Mill i<kjULu O^—iLa ^_yJ| (j^ 1—4 

^2>£L4-> /d A 1~.4. A 4,j*i j ill 4.^11 jLo^^l <^l j 

*yyillj ^juijLyJt lyLao^ S JLtZuJ \ 4 t, 

44 

^Jjcja "jj "'J.'^ '" ij " 'J.*' ' “ „(_! ;jl^ 

^1^1 oL ^ L?~^ ^4^-3L-4 jI ^JLjl! LjlJI! ^j\juaJL:>J, I (^^1_IL>>I 

jl.>o 4_l>.U (ya^Lull jL>' (^^yliL>>Vi ljub ^ij jL£j ‘ Li-uLlx/| L^jL^jI 

cjLi^LSJl lyu jjLcujVI Jy-oj jLicjl JLB ((Julian Huxley (^JLii <a jjLJyv)) 

ji _ 

i4_LoL^ 4-^lj|,.j,>. a^LLa^ 4J L(jLj i^^Lu 4_ft^J 1 4 jjLj i uj 4_t^>Jl 

4% 

JjkLjtjj Lua^Lla La^y Jtitjj _ LaLc juu ((Diamond jjyljj)) 4_o.lj 

jLcuJ^l (j-u (-jU^yJI y3 aji-uuU JLifcjjg jJj (LaLj ^LaL^ (jLt^Vl Jj-ii 4^ 





«» •• 

. j^T (3^3^ L>^ c^3 ajoUJi 

^ 4* 

CjL^-jlo rt") JlI^. S^,-<£li 1 4-1-q A^l Urtjiu^ uJI ^^.^LjLja Qja 

jL^_^l tt^j—x t i., ti l <_ ^ l] Cr^ (jj>Il ^1 j CjI d 4 ^1 1 *<Ju_uaI.t 

|cIL>o (—liJJj J-^3 jLJLxaII ^L^j jl JlLoI^ 

^ M «a 

(3^ (^3-*^ J ^ O J“i^ O 4jlju 3>^ 4i>l >j 

l^jlII jl^t 1>I clUj 1 4^ 4^1 A»1 ((JL)j./iijJ» 4^j jLujI Lo 

^ M 

cJTi^V (j^ij tLitll cjLujlujjJI jjjuj^Lj Llfl>JV dLutpl ^ 

•* 

tL-3^1lL>.Vl CjL^jJ j^jC, j—ij-juJl 53 -:^Lc ^c-jucsaj ^i--v 4-A.».i»ti 4-L4-<.u^tt ^J.^^^\ 
i4—^1 Luaj) (J-J 4jj^j_Jt c-ailUe-A ij\j ^ (J-*^ 

.4illjjl i" je.4^^ I! I jj-ij-oJl L^Lq jJL>ij 

^ L >-c w V! (jyJj ij-*-^ dy’ (Jj)^* ^ ji-^^ 

LujSjJua d)^J i^Ju 1 Loj 4 j^mijJI 4 j.<,<ij*>jJ^ JoLcjV! (J- 

Juu '^l j I oaT^ ^ I^lLdLcjVI 5^JUljJLI 4_uDL3tJj) 4 .Jl 4 j.tfj CjLc.^_4->dllj 

L_jj>.^^^j-jjV 1 ^ir. UJljjj ♦ <U^Mi.iJI j_^L>.Vl *4:13^^ i—SLioi-Ii^l 

t5jL_JjL.^I ^1 f-J <"uj 4j^LdaJLjl CjL*_,q.:t_lll JlLo) 

jlj v Ij ^jjo {(^j-tiiL^^I ((^j-uSjlx)jJ l^r<-u-ujI)) fjjj^^j-jLju 1^13 

3 ^^'j^ o~^ Li^ ^^Lui-aJI ^Ldujjl 3LljbL%iL>3 

(2)-^ lLUju Ljsj 1*^(0 (3^ J'-Jr^"^ (j31 i4_}_fl 1 ^^jL>JI 4.ij ili 

4% 

. 4_Xxju_U-uLILII 3^.Lat!I 3^3^^ CjVLv 


Jt 

5^.^U cjLojuaJI tiu-i ^Aui^l L^Wj ^^-LMj!I 3i_duj 3**^ ^ 

^ 4_jl ly^jLi >qit^ A J—i-ojlj 3^ i 

«* 

.Bipedalism <^l ^ 

. L^JL^Jt-lt-ol^ CjIjjVI JuLJ ^jjJlJI j»l Jiitllxul _ V 

BjU^l c^i xxi**t^lj oWl 5 JuJL:ssJ 1 ^JlLa-uajJ ^LfljJl j-«-i - V 

»^ L^L^ ^T xi ill 


Tj^hUJI S^^ojuuuo I I 


^jjlj-ill ^j>4 j-ASu LjJucj LoLlJI ^1 < (I sLjuIlL^ 

L^ Jj M 4 a Cr^ CJ^ ^1 TfL^xse-uo .jj-louIlI) IjlA 

^ ^ (3j)^**j (J^ iCjL^jiill (J^ (jj-^ L>^ 

- J^^->|J i j I ^ I_ 4 ^j4 _ L^Jj>>.^ 4 rt t/*t!l OjJt ^1 V| 


OJJt)^ .lZjIjJ^I ^1jL-?bILuil ^jJL^jl L^L^ 1 JL-»-tju (jl ^ 

.jJjL^JI jjl-aJI Ijl^ ^LcjlII j^<uJ L*_^1j Laji^j 03^ 3jjl2JI 

<Lpj_a Ct^O (jV 4jLjL<i CjI^jVI jV*) i (il SjjLaJl^ 

5jJL_aII (jl _cuJ IjLjk IJJ) I ^ _ slj 


. 1 I l^''{ ii A ^tTui,! djJL^l JJ)^1A (J-^ 4.4^1^ 4 /i 1^ <“<.,>■ I JL£ (JL»JU-faul 

J_4JJ 4_ax^1 dJLA 4 jjjL-s* 1J| 4.i.>.<i <,!Ij ^ > ^LuIu-oVl Ijla 

CjjL^ i(^L<.uJI j^jA ;j-4 CjjJL>J 1 ^LtxijVI (J i .^LojJl 

(jl 4,t.m 0^3 i4-AL5Jl 4 . ■ ^ > a ^ mi LiLull ^Ijjl 

• JlJ I 1 ^^JLjLO 1 CliJo L^IuLc J I 

CjjI^ L^I (j_a ^^laJI 4_JuljjaJJ 

^ iit Jf 

1 } 4 ^J CjLqJ-LII ‘ * C iJJjJ c. -'ift CjUL ■uoTlc ^jlj 

^_^1juJ1 ^ 4.j-i!iu 1 JVliiil Jjiail L^jLo 


JL^^I oJ^j>iJ J3J^3 • LajULud (J-o^ L^LlitTLi-ul j^as-iUJI 

^ 4 f*<< *1 <! ^Lc.l^jL]i d)j^^->ij ijJLl jlj^ t^l '> I iiVl 5l Cy^ L^oLcj 

^LowVl dJL^ 3LL>iil <ir \\ 4:>-IjI Lo dJJj LLuxo! . jLsjuaJI ^Li:^jL>-l 

4-^j^t A ^LajJI j-o-Ll jj*-^ (jyJJ LlLuajJ t^l.u-»'>JI BjUS jIjGjoI ^^a 
1 > ( a jJI j_iaiL^I ^ I uj.,1 • L^Lc-JlI-i-uIj 

i.n’i (jjjJl ^LuixjVI CjL-A- lS^jljji 

.^LojlII jl^"^ iyA-^ 4j| 

,^3ij-uj LaLiC-) 4J^_x_jlj Ljjj^ rt c I (itI 4^L^ <-^1 y L^l^Lj^ 

y Ml I fl ^ijjU>J 1 ^L-J_>-l ^lr> Ml ^ ir. ^jl tf^tl j tl _uj^! 


II ^IjJl iS^33 i4jj(j_LalLJI 4lj^_^-a--cd^ 

j_yJl ^^rtUI i- ^ J ^^J i^j-jui^ (J^ i(4_^L«jiil 4_ljJLaIl CjL:e_i-uaJl 

JlvV iljiJ >d^ Cy* 4jLa^^^ ^1^) *^^-43 <L4ji^ 

^1 bUl ■ljjIj J-u-aJLi ^jLioU^l ibj-jL>s (jr^ oJJt CjjI^J . (jLse-iIo^l < im a 


I 


LuliLs^ M fiVi 3^^ ^^iJi Ijl^ 4^ ) Uq 

i ^ ^ 1 i cl)^ 11 1 ^ I **rr^ I 1 JL^J I ^LiuijVI 

cflcJjL>Jl (Jljjj j.q,Jall^ 4 j! ^ ^ AjjJL^JI ^jd:^^'7ra]\ 

I JlA JlS O^ CJ^ jjLud^I c^L^l VI ^j^tJJl (JlLoj V 

^jL-d I 1 <t!^ • «i-tJji—m ^.1^1 11 iJl ^ ^lr> ^t ^ I tl 

^jj. Ml. Jl 1 jla ^1 ^_yk. JJL) Lo ^lj_aJl ^ ^ ) ((Trevino j/j-aj^)) 

. <1 I >11 1 t ^JSLxIuJ i4^1jl1a JuciltU 


^Jj_LO.^Jl JLjjt^Jl ..K ^‘(-(U q\ (iJLIj 

J CjLcaj 4-l?.j ( jj^ Jl£ i^«j%JJI ^jjQ <CL^L>. 

j>ljl,Utl IJL^J ^.^.t.iiTJI ^jLLo ^JJlI cfl^UJV ^jjQ 4u-iijjLAJll 

t4-^i aU jLJLajuol 4 t » rt\ jLiul^Vi jJ^ t jl tn jfl 

^1*^4 ^JjilajQ 4-.iJ_Uj 4 j ii A j 3 ^La^ 4j i_4 M.,t’t 

Cj^L^jJ cliiji^-cutit 4_jcl^lj i4.JtltdoVl ^Juuaj L^ilaLjl oljLiJI 4j i^illl 
4juo ^(U>iJ L^L^Ti^l ljulld 4jLpi. CjJLscjI t JL j.uaJI j-u^^ (jLuuVI (J^^J^J « JlluaJI 

(jL^^l Luiu Ij^J Vl iJjuDijaU 4l^Lfauj 


^f| iu^lf 4^ 

^^1 JL^ L^OJL^JI dm i ,i djLcduL-^ 

(.LijlujILa^ V^oxuj iO * 1 ^ cJi^Lur^lJ jjl^'itl ^1^^ 

^ i <<t I i-u ^ t ^ ^ T\I ^ ^ ^ i iit I 

4 ^ ^ Cr^i ^1 < ujVI ^LqJ dJLi^^l ^^ 5^ rt nH 

JajiJI (JLt-A_dj| Juu 4_Ltjj (—oJl ^ 0 • _Ji <J^L^ Cjj^ Jl-S <^L>JI 

cjjI ^J-aIj-jl!! L^ i 4 ciujjLj>iJI ^jLcu-j^U j^JLi'aJI 

^JlA ni.JI ^LajJl ^JjfcjJLl jjJajJI IjlA ^_yJ] 

(jJLx^ t^iAj Jlj jLjLjucJI <>>“ •*-! j JjJLd JlLc 4_^1 ljj_^l L^ ^1 4 -^Lu9VIj 

jjfc iiilj <a.JI ^L_4 Jl 11 5jL^ JjUt—a jJ^ oJLii ^ A ^jjLtL^j 

4jj1j_JJ Jj ^jLxuiJ^J 4_>.Ij1 LxJJ (_y-l£- 5 jJL_a11 <-jLj-u_1£^1 

i4j^-LiiJl J_a1j_*J 1 tfJLA ^j-4i (^j 4 fl ^ (j^ (—>VI < JL 'wVi 

. j^^jJLl J J L" 11 \ ^jLuIijlj 4Jual-uA!La Jlol^ i t j <a -%■ 

** *% 



Tj^bSJI 6jjjuuuo jjiu^l QjI 


^1^1 ^ 4^JUj I—a l)^ tciiijl^ j >JI L^-4j,.«-> (_y^l 4_jiillj 

4(2;OLjO tZjlij CjljLtij JA tj V 4^«jfcLa_jJl jJjLij/j qj ^ CjIjIj—j^JI 

<,“<■ 1^/0 CjIjl>.! ^Ll^VI ^aLij-luJ L 4 J ALoISJUI 4JLL)I (jr^^ (_r^l J 
(jAliL>>L^1 t ^ ^ Co^Ll^ 4Jl 1]| t(Ul tdJuoLjeiA 4_uL_dIL.u-4 ■ ^jus'jj 


^xltJ LAj) n rt 11 LaLc. i * 

cjljL(iyi 1 Uf.[j JoLill <Gjk. .4-UJ LrO * U-iLiL^CuuI (^J-^ L^J^Loj ^jJI 1 

S^jLjijyi 4jJ j-^*' tiUj (J^ ^1 (3^j ♦ (J^ ^Jy^ 4 JIjJI A^i'Tfi^W 

4 j *M) ^1 Lr^ cUL^^JliJl frl 

tj ^1 ^ t.tiC 4_^IjlJI ^i^jJLl j.Lu-Ji ) CjLjl! cuI^lieJli! 

Ijl^^Jiju ^ (-<Luj^LI 4jLjllLdj U i U 4 jlUI 1—tiu.a JuJl>«j LiUj 

I ^Ml Lc Ct^ ' (Jjl I rtti cilij c_.(IoL9uJI (JjLuij (jV ^c^lJLuo 

<^VJ-A ^^-Lxub) Lq^ < 4-^i^Ai I 4J^I A ^ ^qjll ^ ^ j ^ cl4jL^ - CjL^^iJL>.l 

^j-q 4 JLjjlJLo ^j_C. 4.ji^-oiJl 4 jlUI (J^ljJl 4.j.t^>lj^l CjIjj </-aJ tLqLJI 

^ ((CjLbj^LLt_bu)) J1 4.jife-L^ ^~ ^ . oljLJiVI 

«i| ^ 

JU-o^ CjI jiJJl ((4jjJtJ V C-ualj Lo ♦..(J-lSJI 4^jJ 

«:j_juaJI «:L^V 4 U itij ^Jj(ia_£l LqjjJj ♦«oJj| q qU CjI rtl>»tl» a<J1 

^ M 

^lj-jlIII (_yi^ 5jjL_iIi (JL^Id^I L^ 4_qj^_LaJj 4_tJilj^ <Lil]| jj-lssj 

m «» 

Ijf^t^-L^.. ,ha ‘il.l {Sj —JL^l ^j) 

^1 _uljjJI dJLA (3 ^ 4..J 

.4Jijljb 4 j^jJU LbJicI^ cJillscj CjLiJ ^j)flU <j 

LJaj) (Jj ^ i i^ ^tt jL^_:>Jl V j_y_jLicJLil jjl 4 JlL!I 31 ui<t (jL^ -LaJ 

M «• 

L^ BjjLj^l 4 aIi mj 3 j^j%Jl>JI^ Cj^ fi jIjlo^I 4-^^*i Mill frl r VI 3^ 

frl dJLjb ^1 ^-x-juiJ L-q yA ciJLL^^ . ^^..Uii 3,/i<.,ll jl ^ ^11 yA 

I JlA (^iaJlJJ 31 ^ g q ^ 3jj_3Jl ^a ^LiauVl <— 

((>^>^» <S>-^ :%i] 3 1 «^i) ^ IJlj Jl^ jIi It t ~< ! 

4 _>-jj ^^\ ‘ ^j-Lsfc-lil 4 j tl j , .< '1^ 3^^.j%.l^l ^>>1 A iV 

t^c yc. ^lr>Lt.H ‘ 1 ^ n) (JliL^LujJLl 1 ^ t a ^ 

JIj^juL^ < 33 <II (juij-jfljj 3^' ‘‘‘^-^^ 4^j_q_>rtjij 

(T'^-^! 41%J^ J_3I^ ^ ' 11 ChXJt ^ * 3“^j 4 J 1 




4^1 it -^1 LiJ j I <1 (j) 1 JL^ ( 3 ^ * 4 oji f I) ^ ICjI^jus '^1 

^ ** *^ "^ 3^ L)^^ (^‘4~li 4^LjdJ ^1 i-X V ~ <,ui (I ~v ^ t^l i<l ">o 

^jLi^l 1 gjic. oljjiVl 4 IdI_ 4^ ^jl ^(ji*jju>JI ^jlojujVt 

l_3jju ^ Lju3jI j-^ 4_aiitJ LjJja (((JIjjJjL^)) 

OJUU <iL>» jjl C.<jJL>Jl ^LlujJ^I 4^J-C, Lc^ (-dJj dJl ,4 m*^! '^3 

) 11 icljjj (^jL_uaj>JI ^JLilJl (^jJl ((^u-LoLtdU j-fljjb)) 

4j:kL>. L)-^ Laj-cC.J .(((JIjjJuL^)) (jL^uj ^LaJ 3^ Lr^ (jr^ 4^LaJ q] 

cJlj Lo (_7^1 tJoi ^<11 i^_yA La^_lC:j 4j£x2_lj| oJ^Jt cl)j-TT i 11 c3l 

,5jLua:>Jl^ ^LajJlj 4JlU ((LIIlI 1)) jjJLuJl 3j^ ciltTu 
_ 4jjuj (j^3^ - (jr^^ jLu-^aJI (jL^Vl 4 _ljjjLc-^ fiJU ^-o 

(jjjJl j Ml ill ^qji^Loc:^ 4.ii I II CjLcuL^ 3"^^ .Cj-tlsLitai! 4JL-t^j ^1 4 ILj>-L>. 

4^1^ J <-01 ^L^jJl Jul^^JILa jjQj 1 4) J SLi L4^ 4_a_doJl cillj l^_(Iil_c 


t(((JLjj jjL^)) (jL.ctijl jj)^ In JLLo dj^LseJiJ ^ Jl>. JU^ 5L5t_3 ^ i^Cu-u lJlII ^ 0 * 

C-SVI Oj. < M C JJjO <C.1j^1 J.a^c. 4jjO.J Ctji y '><11 ^IxujVl JJ)^ li^ 

4.^jL4JL 4_L&Jj i^LajJl ^ ^ ‘ "‘* j^^-uSLj-OJ (^jJI <ijJu>iil cilij i4j-ui 

(( JLjj^LjJ)) ^LjlII . 4jj 1 ^1 4_1^1 oJLifc 4 .ilL>*( > (^jJl <^l iMiI 

((5^ n Tr <iO.„<c ^ L^J^j tSjJLAil lLUj Cj_4j JL3 4jjL-iia_>. ^ 

« 4^JljJ1 pIj-j-^I lLU j J r, ^LcuJ^l ^LjcJ ^4J7eo. ^ 1 ^ ^ 4^.1^lSlLa 

.41 (flo 3j’''^j^^ UL?-^ L>* 3^-5 lLU j JuiJ^ 

f. j)<^!1 ^LdJI ^l^a:>Jl clIjJLcuj jj)l^*ill (J^IlvLjJI 3j^ Ly^3 

•• Ml 

(jji 1^^ II 4c:vjj)j 4_j^jlcuJl oljL^l lLij^Lj 4JSLuJ.1 oJJb 

** 

CjLj-cujj^I ^llLoJI^ 4lji^lj Cj1j1ju-J1 ^^LajJI jJb 4 j^ Lq 

4lDLiiJ ^yt til ^1 j)j->iH 4-^j^ ^2;\j 5jJL:t>s ^^Lc, ^1 Ijlca^jj 

l-juaj| c_t.?e:-x.uJ(j ^l-TuTi I (1^1 Ij-^J ♦3iAJIj ^LcjJl 1*'^^ .j_yL4jJt 

Consciousness j.j5>!.irtfl£^ 4-uAj cJuLlij yjn ^Lojd] (JjIdI c-ju^uj Lq 

4 J 3^4^ JI 1 (^3^ a A Lg^ 3^ ji Lq-ajl^.] ) jji 3^-^^ ^ 

jj.^ C7-^^ 4j-AjLl,l 4^j_cuil i^lj ^_^-icjLZJI 4i£ Lq jJb IjLft^ .c1)LjI^^-|->J1 yVuM y^ 

4* 

4jjJi^ 4-j ^ I iwj t^jJl ^jJLtJl^ ^L4 -uJ^U 

♦ 4-d^^^l JLLc C.4xo^I ^J1!1 (Jj- 3 c-ijS/l 


Tj^hlUl 6j^uuuo 


* 

^9^ CH* 


c.1^1 ^JJ^ oUaLo La ^ 

<:Jli JlLo 16 M U * >■ Lr^i Jb ^ ^ ^ u^ 

^_yjl oijL*>->Jl U^ tiJLlj Lr^J .SUVlj ^jJClIL Lc-o.u->a 4. a jl.-^H 

JjlI ...((Impulses dji <>> Ld) 1 5 j ^ 5 jjLje-/s oLa-aj o. 4 j jl 2 (aLcVI 

^jja L^^Llo La^ (jji^ SjJl^I (3j (^1 Ijfcp^b 

I^Jl^ lLUj 4 Lxi^ i4_uJbjl il cjljl^ll ^_ya j-^b (35^ 

4lxflj OjL^ ^-J 3^i-«.u/a 4_ftjLLa Qja LLI ^^^Ljclb (_y^l 4 fljS.>JI liAJj 

m *m 

cri! Ctiixal ^ - ^1 Jj-Se^ja 4 j^£ j^j£. Lc.jJ «1 jlJI 

♦ L-<jJL>J1 ^jLcojVI jJb 3jJ^)-dJl CjliLuaJI ^1^1 (iJJj {:jduJ 


jia jjpl^IiJi (—^1 3j.At.li A j! ^_u3jj 4duLLuJI 4bLSJI cjL%.3jAx!i jjo 

‘4^-^ oLl^!^ JjVl C^.liHiJ I AuLca 3^1 i lj-A.L^ La jl3j (-x33 >. 

LaIjj ‘Lijijj ^ (jr^ i(^j-«ra.^l j.ijLt \ jjo 4ji^LjL!l J-“i-^ j^Lijj'^l 

jcv Ldj.lt dll 4-ijLJi ^_^L33j'i?l jjIsuJI Ijla jl .cLoJl>JI jLuu'^l 
J>jJL>. (jjh 3j.U jja 4.^1jj jl LiLajILa jL^ La 4 jl^ ^j3cr,Io ^ i^La 

. */ ^ 0 jja J‘4-3 j V SjLxbljILa 

jSLw La i;^jLjdirKil j^JlAjJ! <d:^jl jja jLcujVl jjiaj Bjal.i a 4a3;3 -v La j^J 
S^jiLlaJl ojj^ BLoij j_yua-3Jl]j .((Social integration o *< J^alSLlJl)) 4.^^ ttu 

44 «* 

: llioj jli_j_»j dJlj L>a (jpJl LaUII 5jj_3JI ^1 jj| (ju L^LxjJ CjjLaj ^_yji jlaJjl C<.al i 

j_yia ojla::^ jlj 4.^ jijju ^Orangutan 5j|j_3^^ l^£,ljj| 

ijMJM ^Baboons ^Lj-ll (^j.jL^ t~itl Jjji) lO-^' 1 ^i4i_^ jljuil 

.a^Lalo^l L^L) l^Lp. (.,3</^jj ljJL£. j.^1 CjL^La^ 

J! jL^e-jILVI (Jj.^ 3Ll,^H j£. ((jjjaSjJ ._A» (^j-tuJl (.J>1 t <JI Jj.^>iJ 

IjL^^ .^a.:fc^>Jl BjuljXa l1>Lc.L4^ jjj^ (j.t3j.a 4-ALa| Ojlj t jlajVl ^L> ‘ “ (jji^ 

JjLp ^jJ5e-A Jlao 4juJII L^ILoJiAja ^_ya 4jtJuolj ^Loa ^^TJI 

4__u3LitJj -ij^j-ll Cy^ (ilu.sa-;^ ^Jjuajai CjL-uISLjI ij-jJLll ^ ^L-LcaJLl 

^ * J ^ ^^ L-jLje—IuVl 4_jiilL_a Cjjlj uajjJ^l ^Juk ij-^ Cr^J —±iaJI Jjlj_ja 

(jji^ lIjJlcLjm 4_CSjJL-uJ1j 4^^jJj. J1 CjIj-jJljJI j-ta j-JA^ lL>1 


Sjljx jlj JL5 5 Lj.jk]) tl*> i^,tJl ljuk jL^^l i^jja (jL^ t»L S ^1!Ij 

.A jLv cJtlI (^1 cjIxpLoj^! 

♦ ia.tiJI cjLiL^ik jj\j i!ijjL>. L4^ cjLiLoj^i ^IjjulI 

%« 

l-4^u.> jI ^jLjllI! ^^LLo OJ^ ^ 4-i^ 1 ^tjvVI CjIjI^ j'>iJl 

Lr^ SjL^l^l ^j.j». > J,l (yu ^LualJl 

Ji«J3 ^1 jl La yA 141^^1^ ^ ti*^ 

^Lusol) IjJb ti}^\ 4^%^uJ i^4i^ lAJLt 1 

4-^L.i^^AJ 4-ui..LiU^^I ^jL^-^l Ml > ii! i11 \\ 3^ ^<1,0^4 jIjlILaI 

Loj jjjllII cjVL>. 4jLj| jI) yA 4-UJJll 5j-i^Vl i^yjb 

1^ c^LiiJI ^LL^I (jL5i ^Lfauj^U 4_L.t.t.><ILj yA lLsLPjVI Ijl^ 

jijLfclJI Ijla . ^\ / ,.iTlj y\j ^1 < n“ ^1 4 j^_ujVI 3Lj^>JI 

^ 4^1j_dil •UC ^^.seUI ^L-ujjVI c^j-C. JlLa 

yA^ 4 o^'Q 'i 31^IJ L.lij <4^tI 4.A^<aj ^ ^ I «<■*> 1-3 (i^j lc. y^jjuouaj 4.3M-4.4Jt 

3j^^^0 4_u-u-jj^l ^IjulII ^ Cjj^ijj tjLq-jJI^ ^j) ^ 1 

4^L4j^I 44j|j^t:>Jl CjLJ(^j[^.^Ij CjIj^ 

OjlxujIj 4_^jLji_IiJt 3jul.^l Cjjlj *il <«n, V'itI 4 j <) 

3lj.><.1l ;J-4-uiai 4-^i!tLaxll c1)L:kLP->.^1 
yyj ij-o/IjJl a\j) 1 1«^ ‘.jjjl—3VI y\j \ —tiij! (J-j jVjVlj y^j 

IIlaj .r4Jjij.^Jlj 4_Aj_a-*JI ^LLj! y\j i^j-j-4 4jJll jl 3fi 3->Jlj 

. JI^VI ^ J|. \ ♦" I »VI ci)L4jlti,l (Jjl-p 4jLi^ yA ^jIajJI 


Civilization 


Lualj.^ 4^.t.“>aJi 3jl ^Ju ^1 j..j^tuJ LjO yA cdLljb 

4^^j ^y^sJ^\ 4_>>M^ 4l>.j-<i ^1 ((JLjj-iiJlj ^. 4 -:^l)) 41^^^^ yA (jL-ujVI jJLSjjI ^ 

j^jua-3 LT^J i4J^ L-3VT Aj, 4^)1 c. ^^yic. JLj^ V L^ JlL 4 dJJj O^J . Cjljlj.-L:>Jl 

t3-4-d 4^1.1^ >. 4X3 j (jL^ I ^ J..3 <^JL>. La (jLb 3jlJLI dJub 

. I 4 J3 nn (j'Uj-uil jl JiLal CjJL>. La ^ yja jjlsjVl jLa^J ^J3-^3 

^ %* 

3-I(_ki«VI Laj-aII^/c (Jj! L)^—^ 4-^>j II j^L-jjoj LI jul 41311) ojjt CxjI— 

i^^^_3JI 4 .x^lu11 cjI t ift ^iJl y^^ ' o^Ltill ^Ll yA 4.alLCu Lcj ^oi^«.l»l 



mm ^ 

fj^hUJI bjJLMUJi JJUuJI Qjl 


A^uLL^^P^VI oIjljvjJI CjJJuu I Aju£'^ cUt <iuJ 4^1 ^iuJI ^Lii^Jl 3jljj 

cjI i^i I IbiS> i^^LxJll ^jL_ij^ 1 ^^_l! 1 ^JjI— LM^ lt^I ^^ —'>JI cii>^ iijii^.Cit «>1^ 

Jl 

Li^jjjjiSuJ 1 jJ^ i cj^^<Luu 3 I^ 1 j (JijJ I jJj L-i-u^ c-cc-^i Lv . 1 j 5j L.^.'it 1 

^lj-> La t^AjLLt edij Juu LljjjJeaj 4^1 j_l 1I L^jjjua 

Lilij e_dLiJaj i4j>>j^l I_>l t < I)I )^jj6 ^Li.ii i^L! i tiVl IJL^ ^ 

4.i^j ^*^^3 4ja&j'i \ CajI^j ^^LLaj 4jtj >Ia.li 4 ^Lm 

Mk 

jjb Lajj jlj-SiLtduVl ^jl i^jL^j .^iSLtJuJl jLstujVLj L^ijusj <Lul5L^iJi 

^ •* 

Jjljll c-al^M tul i^\ LoTl-^. j_^jJ_j_iju edJj OjjL-st-^ j.j %. jLua-5ejl ^jSc—a 

•4 *• 

.^4^1^.4-ftii JjJL>JI y^J ^^ C t iajoJ JJL%Iill 4JLL£ iZjLSe-XJj^S 4_ULJ-i^Jl 

td^iiiW cLal <^><11 4,i.Lt,uj La (jJLIj c-fli i^i 

.A^jill 4J (JjLLo ^LuuVI oJl^^ (^jJI >1^ aLJI 



• • 


** *% ^ 
4_3j_d 


JLA 




^>J| (»ij| li^irnmi i^SiUI 

J1 ^a..4,4t SI Jj-^ lJlSjJIj V 
I ^t,,U tlLj ^ 4,il M JLjIi 14 4111 (1)^^ c3 

(4iJil 0^^) ^yj) jL^ 

I JLA ^j.uJL^I 4 rtLt •> tf (L-t-Ltil ^'t (j-iJjJLJl 1 j 

1jl>«1j Lc.^ Lt—ua-'v ^ <» 1 11 tj (^jJI ^4iljtJl ^LaI IV<t (nj ^ 

R^CC ^^Llu tl ^^yjji-a ^ 1 ^ ^ “i11 ^L^I ^JL-C j-t.C. » l 1>V^ <tJl JJUlJLo 

4jj-(!uJI (JjV^Li^I JJlc. ^_yji L^jdl l-£^L 1^I 4_Ir: Sk 11 JbJL>iJ 

t tt.a•% (_7*^| (ji>V^L<iji 

k '4 4 rtj IjJ I juu^ ^Lv ^ 

7j_5tJ V 1 tixu^ L^l 4_:vjj 4£^-jii_^l CjV^L_<aJl ^ JbJLtiJt 

^jlJI i j-t-!X5cJj ♦Population j-jLiic. 

«k 

^ 4_dJLL%_ja LajI i*i ^.1 j^j-u V LT^3 

«• 

. 4i JijJl>. ^^ILuua (jlijaj jjA 

(_iUj 1 <ij L^ <>1 >j 4 .jj>.lu-a!I cjV^L-tduJl Ljo 3^ ) jdLiL Vj 

j,t. UI ilj OJ j ■* i' J JlL>JI 1 Oi k 4 i4^^_U3 1^1 ^ JuJi CJ Lo-uJI 

14^J-AJ 4 L^LLXdul ^jl^^jua (Jl)l aa^ 4 4.4-?e^ .^ij i^LUolij lJuVI 


uIILla (jl Ljlo 




Up 9^ 9:^1 


Lua^Ij t CjV^LtduJl Jljjul L4 >.jju3J 

(J$ lP-^ SjJkUaJl cliLoj-taJl ojjt tdJLxljJI ^^LtduJl 

Qji JUjJLI 4-uj^l>. j) ^ iJ i j 4^jji^l CjLu/Ij Jl!I Cta ui^ JL^^ 

jjl Llib 1 /j rt^j 0^-3 t JLijJLI » i 4m V (j\J 4-n^jJl 

am 

Ijj) i^'K' A Jlj Lo CjV^LlaiI] 3^.j <JH CjI jL^Ioj CjlJLir>Jl jjJ jjl J>-^ 

CjLjLLj%l] jij^ i^\ <ii>j >■ ,.iJI t ^^ ^ '‘ii diL^—uJI 

.^jti Aitjj 4^^j_cuJI cl) 1 ^ I cl)jJI 

4-aj-uL>- » ) CjL^.ju3J BjLc ^ ' 4j^.<.^.jJ 1 cl)^M_LduJI LujJL^ 

^ «• 

.jJj...J>4iJI ji JoLiUlj a^ljjuJI /t ^LfiJI jt *1^ 42 i^I 

Ct^ LaI tl^ >>V l1)1 a idS ^IjJl I ^ j o j 
JJ& ciJJj j . ^_yA LAlj^i*iclj (4 -Luu3 

(.1^^iJlj L^ ^^>Lc. V 4—jt 4 j^^^Lcu]| cljl-AjuaJl ^jA La^^-^j <9JlA (jl 

L^J^Lpjl ct^ ~ j 1 ethnic 4^^^ L^jI cU lJijua^ Lq ^ <^^41^ 

^1 <:,Ij^I L^L^IjI iL^jLuiJi^ jIjlaILluVI ^6 '^ ^J3d - ***4! *'** 

4 L^ 4j3e_x^ Cr^ ^1 JUl^^Lj 4 a,l^t-.<a ^^jj ^LuVI 

i \ ^Ij H ) cl)I^^.XQ-4 L^JULsIJ A <^tl ^JlA ^jl (jA (J^f ^ih 

jl 4 ,_j^£^V| jI 4^jjj^l oIjl4j.:>JL 1 4 <ji».<a ^Ij-cL ^jCJ <^*J ^j) ^c^ptjuD 

^jl ‘— c5tJ dV^Li-aJI J 4 llU ^ fl^.) V IjlA t4 

♦(j’^' CT^ ^ A. i 4-tAl^. JjL1>. JJluoxj 

4j>>Llja 4 .juoj^I ^JjA "j-A LjLj^ j JlJ-cuil 

CjjLlju L^jjJiJLa tV : jhA 1 t U 4 (_j1j_:^1j S^Ijj) 5Jl^1 ^_yl\ II <j;L-tJU ._a) 

cjjI jl^ (Jj^j 4^ <^i)1I ^Lui til d-u-iHijj cJlIVI (J^»L>- 

4jj» 3 ^ > <^i Jl^ ^Ljtil t4_iJL>Jl 4-jj_Ju-^l cl)V^^L>.aJ| ^_yj| 

oVM_^l cJiiLk. (2)^ ^^^LLI! ^^^ ^ iJLl<>^ L^ Hi] 15^ ^ 

J^6i! .^Jl_i_:vVl ^ 1 r 4-jjj_:^l ^J-ualj^ ciUjuj i 

.SjuJL:^ ^j-cuJj jl 4-t<aj-^l Cx^oJUul 

J'i-^ 

^1 <11)^1 » “j jjl J-A jnj .t « ~ )j S^JLo jJaja_Sl JLjJl.:^ ^| LJL_>. 

J-Vi. o! Jj-Sj S(( Superman ^jL>o^j_t^)) ^L<-uj1 ^1 ^L>J1 




^j^bXll tjjLuU) jjuL^I 


Jya JUJulII CjjJL»J ^ 4 < nj « ij^j mi i f 1 jajJLoJI)) ^jl ^e^t^-L^s _ ciUj CJ^Jl>. 

^Ltsej LuiL^I cjLaJjJJI 

^1 M>r (^1 (^/tltxJI JuLa CjjL-u LiilTt^ 4 U».a 


t((^4t <j il ,i.n »^b)) dxJjL^iJI ^jl I ti iVI ^ d.li4 uf 1 

( 3j Aj^j-ai\ ^La^ L^ljjulj ^1 MitH ^ajy-rv jJljl^ i_ajj_I^I ^JUb <iUai.i Sa 

JuLa Lj^j La^ 5j^1^!La JUu ^ c_a^^>JaJl oJLA .^_yAajIaJl 

IjlA (JlLja iijjjLstJ j- >“ V (_^j-u4_Jl ^jjLoJI fiLi-uljjJ ^.jLlliSl ^1 ^yc. y^juA^ 

.j I Mf ^liiii lJj ^LAaLlI Jjju c-£ij^j i^LajjVI 

•* *A 

(J<iiitl yujLx^scltl Li^ljLud 4_ijlSLal cLiJj 

4_^ljjJI Cj{ rti^Ji yc. ^j^4.uXi Cj\ 'll ^tl y^ 4^mi CjLja^mi ^^^UuLu/Lj 

CAs Iru J.,>- 4-a;uXaj ^Lti j-al 

JL>-I jujLseJllljj^ uju^^ 4_ia j^SLa ya (Jjl ^j1 yj ai»j V (jL^ 

L^cllojua^ ^a 1 tJ 1 i^L^VI Ijl^ Liix^ 4((Galt0n 4.a.4.uij 4 jLjj^I 

*• 

^ ^1 (ji j!l ^ .>^al ya ^j,ijLlJl jLdJj .((EugenicS LjJojvjj)) JI jJb IjuJl:^ 

4lj.4 iij^ ^aitH ^l^oVI IjlA ^a^Lal ^Ijul ^Li-u^l 
4-a^ rt~Ji 3jLj_4aj ^^1 (^jLa 4 a ^ *a jLa t a< 4(^0 <, ai, l g,H Iju^ 

t 4 j^ u l 1 I ^UonJl 4.a-i-uLj tr< i^~jla 4 4J^ t7ml ^ ^4^ ttll 

:4^Li_tJi) SjulI 1 jij^jj)) Jl 4 j^ i^i ili cIjV^’GjJI yumi^-L^ (j| 

y 441 ir rt,llj 4^. L^*i i4 jji_JujJI cjlJ.juai! ^M:^l LllLaj^jLjo ajl^ 

*« ^ 

(Ja r<j ^_^lJI 4.^ Jl 'Tr 4-^lj^l 4 tf jl^-HlI j 1 ^_^LjJI < i 4 iillj 4^_^ljjJI 

m «i* «■ 

^Jt cbJLiJi C—xj—ljoII^ l!Ij ^^'L^'I clh^ *1 "iH 1 ^ t ^ 

^IjL^JLijuI dL^ jj (^jJI (J.a-ft -11 ijL^ CjI a JUJ 4^1!I r')->JI 



^JaU jJjalb ^-aU-atja i^\ <_aj-jJl 41 1 a) V tcjjL^ CjLjlj_irt^ ^Li-ujVi 

. 4_iiDij^^jajjJl ^j^a jJL^ 


lt»t§UI 


4 4? j^7>. 4.4U _ ^i£uij ^jjJI CjLIjI^I ^ia La^ - ^ JgjJl yZ 

ya <Lc.y^-s^ yt (J^ ♦ La^iisl V 4j| t4>^jJj_^ 

a .... ^ / I tj |^4d j AjIajII^ d j j 1^4-JSUJI^ 4. ^^jjJI '^1 


Ll^qJqjuJI 
••• • 


«LLj_jiV ^^^ (_JiJl1j (i’ljTt-i 4((Combination <Ld_J^)) «LLajI 
L^Lxu^lj t.Vi 4_iJL^ cLo^^IL!! oJlA <iijj ol ^i 

VI ^Lu7<,itt,iI 4 J \Sy^ ^ ^ ^ t !> 1 ^ <!! 1 jl^ ^^^ ^ ^ ^ j^^ 

a tiC/^< d tj ^ lIjL£^Cl>-I i^jjA Jl Ca a *dl i^Vl tB^^LLllXt ^o^l^JiJt 
CjIjJLaJIj SjL^l CjL^ILtJi>3j <;l^jL!l lIjVjulx i^yj^ ^Lillj 

4_^^JLI dL ^ ^IjJl Talents (._^ljJLl aj 4_j_c. 1 1 

.^-ua.>Jl f^jC. ^LcHJl qjh lLUj 

5l j ^ ^j7>j a1 lUjLuISUI (j\j Jljikjj ti ill L_C.j_j lIJLI^ VI 

iPolymorphism JL^Vl jjuu ^ cUli i Social Life 

V* 

LaJij-4-uJ 1 (jr^^ id-CiLq-j^l iSjJy^S (J-^aJI ■ L> i^j A 

(j-a ^ ‘ 1 S 3 ^ 1 JuA » lIjLj-vIjJIj a,"k 11 (J-aSo ^1—^Llaj 

(jjLuJl JjA clUj [Sy ^ ^ cdLLA Cy^ L_3Vl-a:>‘Vl 

.^Lu Jj)i^d ^ ^>^Lj oLHjUj ^jlII tl^S» c^>Lt^Vl ^J^ Diversity 

^^jJl i^^Liil ^L>« g 1 ^ 1 **»■ j s ^^ j‘ Cy^ ^1^1 <^1 

(Jj-flSLo (3^ 0^3 ^Laf 4 kku\yjLM 3^1 3 I Lt^ 

(^^VL^VI 1 1 ^ Equality 3ljL<.uJLl ^1 4_^ ^1 '* j 

Vk 

♦ Total Identity 3 ; lU~t l ^Uj ^_;,iAj V 1 jut 

' «« 

^j^l 3 _tij>o ojj Jj^ ^ Oyj o' ‘-^i>^' 0^3 

^IjLxii 3 ^Lt-<-<-iiI ^Li-uj ij3 Li-A^ /I .L 13 4jjjllII ^li-t— l 11 ^ tajujic. diVL^b^ 

LIa 3'^Lt.uJ,l I ji—ljo j ■ « ^1 a rt ^ 3 1 1 j y^ttl VI 1 ^ ^ ' “1 < "j al^Lt-ui,! 

L^3 *" 3:^1.411]I djVL>- 4 ^IJ a ^IjlaJI <■ 3 Asj. a ^^1 ^LjlSCJ 

*» ** ^ Vi^ 

4_ilA, 3-<2 uJII i^jjnyy LoLcj i ^j4 1 ATT 4 3^ (^ ((^jjJiLA)) I^JOi 

^j-uLlII 1 ^M j"ij ^ 4 3 j 3 ^Jl 03-^ Cy^ ^ 1-^5-d.^- 

jrdaj^ jj^\y cJIalj o' ^j-tlajJl qjH 1 ^ ^ > d^jjJL 

^_yi^ 3 jJl3JI CjLj^Ilj-u-a <■ 3 h 4- n <__<j_oL]b LcJ j_A (j/Vl 

^-oTc^l 3^ Cy^ j' ^VJa 3^ Cy^ ^\yj-u ^-datTJI jA ^_^Lidlj 4^-<co^l 

La t4j^l ^ ojyySo 4^ljjj y£. y^y,se-3U JlII (^j) 3 tali 3^ Lr^ t^^AL:^ 

.((^^aI^I ^ (JaaJI <t^Vjj L3L3jj ^ ^ oL\ 





CjLuI^LII ^IjLC l^r- 
)) L^ jl<^- (jl l^j 4 _l<oL^1 cjL^j)!< It!I ^yA 

^1 Aj. t a Loj 4 jlj_lL» ((Morality 

^L>.1 y^ 1,^/Tr J1 ^Jli jl5lJ (ji ill (J<^ I 

iju^yud] j£LiJl UJliLoij sdi^Vl ^jui ^>i 

.((Ijj-L-L-j <»i))j (((JL<jl_^)) (_yJ! "j U < ..j I yja 1*JLj 
(J^jjloId^ L 4 JL 1 4_tjoljJ LZxSt-u^i 

Theory of 4_uslJ** ^jL 4 ^Vl 4 _^ 

Vi I L^ ^1 j .Human Morality 
J!J_ciJl yc, ji al.JI (“dUi j_ulu_c. 

L^jI 4j^^_ujuJI i «^t<<o y^ ^^-_l.>JL1 

Cx/ol_£ ^1 Lo-d “td i^tl 4_iJ^)) 

e->)JlAl J 41 ^} 1 \ \lit ^Aq\ 

,^Jj!Lo L^ O"^ a^Lj-ujVI aj^iaj 

5j^ 1_tuiJI a jtjjl.ijl -wI^ j_ 21^ 

_‘-**J 3 ^’^_ y~C. LAjj) 

^1 Theory of Common descent ciJj-JL-jJll Jj-^sVI 

U>L1 ^1 4_,^LiJl d2yiX\ yA yL^y\ 

‘^L)JL_l_> .j_jJl CjLjIjjJI ^ _(^ ~f a a 2 /..\1 flJI 

«y^)\^)) y^ ^ jl\ (Monatheistic Religions 

^>xrL(Jl jyj 3j^ (jy^ »a 1 n nix y[£ 



I j-C, ^ I jj I i iin V I ^ » 

cIo^SJj jl^ L^Ij ^j ^Vt 


jtj ^ j*< ^ 

til ^ J • "JI 




r ,t 


Id 


^ 4 ^jL 4-4 


^^4 





^jl)) :4 \ Ld 4.i.lr. \ L 4 J -3 (Jlujv 4iL<.uja 

' «• 

jL^VI jc-At jj5?1 3 A Conscience 1\ j\ Moral sense ^MJwVl 

' 

V qjA jJL jh j ui jtl (jt L>^J t(( lajj.ll 

^^^LjlLL I Jl^ ij-j < <1 fll Jljm (jl (jji H <4 j^ Aj-JI 2^-;iJLi dJLA 1 g j 

«% 

j-jual Jlif t4jj)^lalll Cj!j-iiJl ^ ol .aj^lrtlll 

4 ji/ajJi SjJll (jl 4_<-dL>- ti j'yjjjLj Ji^ L^1 ^ 4n\ tniVI 

Apes I iltll 4^^Ciuj| i^jC. 

jti ^y Qja 4 <,» .qA. jJL^J 

. 4jj^^Iaj ^1 4j^L^ (jjj Lj.^jjJG J)J-^ 4ji4JL! 4jiAiJI (J^ JUJL:^! 

j-juujuiU i^jC. t4-tl>ijLa 4-«^ l»Lol 4fl i^i^Lall Jl:^J I J^Laj 

La 4 xj11j 0 Jj^-geJJI I JL^j Ju^-t^j H j x i.uiirJI J^%ja (J^ 31 <,»it 

*• 

CjI jJL^ 4,t iAi L^xt^ j^^tToL iJ:ij.>. iSj-p-VI LaLc. ) T * Jl CjLdlJja jJU^ 

^^-i^juJl JL>. 4 i^^tl tillj 0^*i} Jl^j 0^ ^^LlII j^jC. 

cJj? <3 ^^^ L-uo-li iAH ^L^I j^laJlll 4_txljJ jijJ ^■■■t<a,^.l» 

qjA 4^j_.ft_:JB_A L)^ 4-xuljjJI OJLA (jl—i qjQ ^j| ^^jLu_ILc.I jJj 

Ij)flMC.I Jl^ 4.4 j 1 (j1 4.ijuD II^ jL£.ljiIl 

^jjo _ 7c_L36-u£iJI { 4i t JJCJ 4^j li| _ c^LsbluVI ^1 (^yJt VI JGx.1 

«• •• 

xjK^ jJi Altruism jbuVl (Jx! Sjujo^. LLtxju (^l u^ 4 jLtiu 

(jjjjLILxuIl j—u^^ ^Lxll ^Ljl^I n >0 (Jjua-^l ^.lat 4 4-^j 

4 (^,,1 4^^^^!l]l i i J jll Vj ^cixll V 4j| 4_^^L^V1 CjI— utljjJL 

i LoLo^ ^jjd :^ja cdJ j ^^-^LxoH IjJll^xjo Lj^ 4-usL>. 

djj-stjl LI VI ^J,4r<fS^J V 4^ 4_<xljjJI (jLj i <Ajt (jl ^^^1 (j^ 

4^Lxujyi 3 jLJ=l>JI ^^^1 Li-uLuil 4x^Licjj 4^jJ^j^l ^jjlfl>>!l 

. L^ La^Ijj Ur^ '^1 

4 * ^ 4 * 

- 4JjuxljJ 4 jjJjl 1I all ^jl ^jt (—flj^jtll 

(j1 4, A (o^Lflll ^oI^« A I Jk-A Cr^J t4_ixuinJlj ^aJxJI (j-u ^Ij-L«all UljL_uo 

4j^_1aX1 ^j rt11 «:Li^jl 4 .a^ 4 /i. ..IAlt ^jULI JjJL^ Ij-c^^ (jl t^Loixll 

CjL^^JLuJ 4-^j^jlJLI 4_ftjmi ^1 (_7-A 4 ^ a 4 L% pi o Itll ^1 < b^’LL>ijj 

^LSLuaJI jL:fc_fljVl 4JiSlxu-4j t4 j rtl-v CjIjLxTlC I LjJj-Sj ^jl JuV jjxLLII 


(> 



i3U5\ji 


J^^LiJLI ijjuk JjL-o ^LujVI c<a 1 i.'vij (jl ^LoJLtJl jjuio^ .t ill jJ Ji!U 

i^tt' Iju^^ i^L^->*l ^ ^ ^ L^ ^jlSc^jl^IlI 

Lo i^L^ijiil ^L-i^ i^jjA 4 44jj^Iti11 ^jj^lLi ^^j^Lc-aJLl 

(-i)1j ^1 _ ^-tx-Lo-jLi^l 4J1 £Lcu_a ^V 4j<tU..Jl 1 (<t uj^ 

♦ C1)IjLl>JI CjJJUu ijl «^i! * Lt^ ^ 


(3^'L^I CjJui^j LI i^Jj-dJI 4jLAiI! ^^5>»j ^_yjL^ ilrJl c^LitjjVI jjJ jJ 

i>L:^ «LjJjJ«4^Lj ^jj/Lujt^VI 4-jalj^ (jr^ (JjLua_flJI 4-^^ ^jS/ 

((^i f 1 , 1 ^ I A)) ^c^juqj (jAjjfjIalLlI * L^jlJj 4 j aJJt^ i^LxJi ^LuaJI <L>o 

^jJI ((Evolution & Ethics j^Ialll)) (jIjIaj ^ A^Y' ^Lc. jjLuall 4jLjtj ^ 

«* ’ «« 

4 «i ^ *4 Ij 4-^ - tVLfl 14 j ^ I i>JL^ ^ ~ ^ 11 fj\j j >,JI ^ jJu^x^a (jL^ 

I I i ' ** *1 ^ I *" . <.l IjU^ i ^1 (-^jL^J-UiJ V . ((^i < 11^ 4\)) 

Lo ^1 lI^>JI 4->■ I (.^a ^ ^«i^l (-ki Jl4v (^LkluVI 4-^^Eu3 

“ (^L^ . <7(1 1 4^^I 4 j i 9 La — (( ^ ^ i « i < i f^4^ )) 4 J (^ 

^^laLlLI i^jIujua (3 ^^ LoiSL > .l 

4_5cJLua_A (j\J ^^^jLjlIJI j^A i ^ ^ A ((^_yL«X A ^J^ 

4K-<^i 11 ^ ^ j r. 1 JL^ ajj-juoj (j^ uli) 4x.l 4j:cJLuxaj clII 

Cru (J^ er^ 4J aLcI 4 j 

^ ^ %» •• r 

« iLstTu^U {3^1 aI ( • 3-<^ ^LdJI ^jLSbUJLd (4^j[jtjJI 3 -ZliI 4-1 < nliE^ (^Ludl 

' «« 

3^ ^ 4.%AjuaA 3 4-^Ju^ 3^ O^ 4^<^ 3^^-^ w* 

S^LLJI (J^' 3® t® 4£,1 juu:S 4 luAI VI (A 

i?jLA 5^^-_i_>.Vl LaLc. 3 ^^—ui 

•« 

fXJu^jLi 3a 3^«^L.'^(II 3v ^3-*-^ l 3V-^1 3^ t ^ jl^ 4JSLi!uil 

-1 rivers j, \ <aj 3 ) |^L_i !1 (^1 «n >• j-3JJ 1 «<31 3ijtj ^Ja-c.)) 4jLj ^L_(iiJl 

J—vi 4 J 1 Ai Ur. - <J 1 jE 3 -lj>J 1 Jul-^ ^ ^ 11 ^J La lIE j A ^ 

^ yA 31 UJ^ J-^ (jAj-ILal! a\ I'u! 4_^h ('’<aE Ju^iJ C^L^e-j-Jua 3 ^ - <-^L-<-tj^ ~( rtH 
^ (J,5^ LftjLfl ^jl£^ L-dV^Ji t4 jlf 3^^ (J^ ♦^In'VU 3^J“-*^ 

. 4i^Lfl 3^ ^3^:* ' lU^' 




((uiLuD)) JL5 ((August Comte f i n 1 )) (^j_<.uJLl^ t Q I 4_L-*_2 lj>iJ 1 

tc—(-Lo^vj - ( 3 'i'"^^’^ ilVjiLI jLiij^l ^llnxa 

Ijl^j >^i«U I Ji_A 4Xft_:tj ^jl <l^j_iJI LujlJ 414 «*<LuJ LljI 

^ ^J^Lill ^1 jj-jst-c, 3jL^Lcii-4 i4^LjLjVl jJLo-iiVl eit^o *^jjl(j 

4.uu_>-^l (^jJL^l c—)L;e-cal 4 j Lq (ili <4-ldj 3 JijJUl 4 V| j_k.u_?u 

3j-i-jl^ <Ll!L>aVlj .cdJj ujj& 4_jlI<_4 ^jJl.^ ^.^..^.ISit, a ^jl (Jl 4 ^ t ^j-o 

Jljx (Jjt-iaJ jjj—uD (_yi^ J-5 La ."»> Ci.j ^ 4 3l “i V 4j 

(JL*_5VI 43i‘<LJLl ^IjjVI 0jjt (J^ (j\j (jl ;jL1-4j 4,j 4 aVI < uVI 

CjL^y\ ^ jLu)/l 2 l^ Uj C.LL. ^l JUJL^ JjUi O' 

♦ ^♦j i lnl l (^LtlijVl j£/L O^ 

7u_L^| tL_)LeJ)LjVlj jj^! 1!1 0:^1^-^ 0^ pLcfjLjVI CuLursG CjI rt <<^11 

^ •« 

o' LLi.4-lJI) 4.jjLx:^l 4JLt^^ 4.^1yLL| 4,j^ < <i ^J^LI 

I ^~i < tij La-a 0 . 5 ^ t*** j >- (JL^Vi ^ (c- cjjIjJlLI L^ ^L^x-U jIjuCLxai^I 

CxJjLij Olj ’Jt!^ iiy^ (^yjLL^I (.JraAitl CjJL^* LjX, (J^j.411.1 j-ujuJI (_yJh 
4JLua_5e_4 (-^^LIL>.VI t4j_j.t—4 cLjj3^<L>.| 4,x jTr-Lti O-^ 

4-ljjjL4-a 0l 44_l.ojL 4 JIIJ 4_ujj>Jl 3 j \ I : LaJfc OiIaISLa O^LaLc. 0^ (J^LaHJ 

4j|jl ^LscJlJI 4^jJ (OlSjjlj ^_y£^^jLu (J-il 3 LfcjJfcjjx 4_i^^L>.Vl 4_jjSfc-4^ 

^^_yj|jjJI J 1 jLJt-j—V I 4JL4-^^ SO-Jj^jlJI Lqj^ 0 ’\JLaL£Lja O^AaLc. ^ 

4 ! JllsVI 4-jL^(^I ^ 

4jJiJJll (Jjj-LaJl Ct^ ^JJLiilJ 4 aJl3 Jl3 0^ O' 

j.i t tiin^ iljjjL! VI ^cj-se-uaJl 4 j 4^-3 0^ VLH^ O^LIi ljuk ^1 

t^jL^j-LdU^ 4j^Li 0^ ^ <**<^^ (—ajL^JLtjuJ (—jlicJuVI O' HJj 

j^y3 j) .i^ 9 ^ ^ ^4^JlU 1 4 ^ *3-^' jt) ^1 j 4>i * ^ ^ V^t 4 j 1 ju 

^■ 4 .ru V ^LoJLjlcoV' Ol-^ 4j|j (^j.'i.i.u.l 4 I < II (IL LqL^ , 4^.t.4*i^. a 3jl>.^ 

4-j-i-iiJjLl Lx I # » * ^((^1 .r A)) US). auuvi oj.mVi "i?! 

.jli^l _J_4, |U»_J cr^! iS-^j:; <^i-3 


^ to I" 1 ^1 j < II (3Vt-^>'V1 ^ 1 c. ^_y_LJjj|j 4 .J>.|^ ^_^■*_t 3 4' J-ll j 

' M •• 

U-JJ ^ In illj V| tl ^ LiUjJj i Jl^Ij ^j>3 4 K nill 

.aiMiJI UjUli 





Inclusive Fitness Altruism 

pljjVl lLLIj 4-L<al 4_uDLi^ ojj-us 

•1 ** ^ 

.(^^^-4-ul CjI^s CjL^L«^ jtj Lillj jl iLaJbjlJLua 1 

%4 «* 

^LajlILj LjLj—s-Ij^ ^1 j ^ *Lr^ jUbVI ^jjo Ijla 

(^1 i^4j^ ^c-AjjJL-shj ^ ^ ^jjo cLjj— flVI 2 L)L«-j>J 4_C.j_IJ1^ 

in 1*} 11 ^^^JiJI 4^ 4.^j 1 <■<JI ^Ji t ^^1 i^jja t-iU^ ^^1 Laj <I • U11 a 

^jJljJI ^U:j JaJj *L4k:La JJ-^ ^ 


.jLjjVI jjjo ^^Juuo]J Lr^ LcJbjLi_uo 

,^3 - Sociobiologists ^^jJL^I ciL^lc ^ ^jl^ ^Jlh' ^ ^-^Ji 

j-p_*j cjL^j)! f fiII ijjLA - ((Hamilton ((Haldane ^jlLa)) <ajd,<s 

SlSd 4 _u_lj^1 4-i-l^^^JLII 5tL<l^ "i rt <a ^ * j ■ 11 (_jL:t_IijVl jL<u 

.(c^jl^Vlj ^>111) Beneficiaries jryuiliilj altruist 

—ua_>. (jjic, ij HI tjja <L)) ^_yjLai 11^ LLoj—jJI jJj 

4 .l:^ <^"tlj 4j^^^_i-<s j-i^ j. lii-ll dLAj^ 

CjL^j_L_uJI Cj^ljL_aj ♦ ^4 ♦ .aIHj L^i£,La (jyi^ CjjLc, I jjyiji <^l-J L>^i) 
L^DjLu Jlo^ 0^1 4-j M>JI 4 dxjj Ji3 

jJl>o Llj^J^J- zh* (jr^ CjLoJJJLI 4_a.j_S.>Jlj .4_ulj’^l 4 ^ i .<1) 

^i _ jLulH I Jl^ I ^ -. a CjVL>J| 

•* 

JLae-^ ^_yi3 5jj^<"«i (1 \ 4^-r.^l (Jldli Ijufc J->*l Cy^3 ,4__jjLiVl 5^1 J J^Ju 

Lflj^ ^1 Q-JlJI jliuVI Sj^lio Ji3->- ^jl «^"tU jilj^Lj 4d3L:>- jj)to "\ 

^1 J^ i\\ '^VI ji^x^ i-^1 t 

o j . d >JI *_ll 1 jJId —jJl jI—ju!^ *;f ^ O ^*—.* 


.cujjL>JI cjI^jdI f (ill 

^_|j i j^Ju-i ^ ^_yJj^., ,4 ilJl jLTcjVI (jl 4 -!Lu3^1_j>. lLi I <ij ( ^ g 4 ^ fl 4 ^-A l—al 

iL^l rtHi 4JiiL^Jljo ij-iit ill 4_3 c-uo1j 4jj^_u 3 CuJljLo 

' «• 

^^LjlIU ((IjI^)) t LoJ iLj-oL^Vl JLUO 3j_tjoVl 3“^^^ 

^ ^-.i-U-l 1 jL^yi ^1 jjyl J|.)> U i^jL_aJl 1,1 ^ « 1 | HI <^J (jiaXJ Ijy^ Sjjl^i 

VI (JlLoJ 4-*J ^ 1 1 4 JL dial <—*^ ^_y-4 4., 3 I tin 3jjH Djl (^ .gejlj 




ilJI jliiJ^l S^^pAlli LoL«J L^jJLo -LaJ^ 

«■ ^ 

jJ)) Jj-Sj L^LIjI f^jja (j^^Lill (JjL^I * SjLc. 4 _>oM^ 

(-jL^I ^ ott'iI (—Sj-tjtLS ULpJti ^Lnlal ^fVjjb (j) 

^^ ‘ jjijLdV! eLuDlitjj ^1 ^1 

jIjI <Ldj-aj>Jlj ^ AV \ ^ L^o^j ‘j I ^jdl ^JLrulju 4,lo n't itLja ^JjuiIIj aIjjl^I 
(Jj ij-«.i<-Jl LfcJjjrvj j^juaJLdJ V jLiu^! jLu<~ ii ^_yJ| LjjLjcJIj^I 

4 « 

JL^l ULLIo ol t oJL^ A ^jlu_aj {J^ j_yJI aAIjuljj 

M «• M ’ 

^jLiw (^l L^ *1 <HjLftjQ _Ljxj V (_yaJl {^1 t4_ j r 1.4- 1 - ^ ’^i jjI^^JlII ^ 

j^LlII 1j^ 4jLa Juu^ ♦^4.«.u-d< jl?) 

^*,i.L jljj j—ui t tCaljlj j (j^J 4-j^—£-u^l _ rJI ^j.ju3j_d «(jjjl-i)) 4-j ^ijjl (^jJl 

jj.u->JI» IjLA 4-^1 (Jjusj La (jjJ^ 4_iLa-*Ji ^4^1 jaJLdJ (-jjL>o ^Llij ^ ^AT^ Batcsoii 

.Cjljl^x>Jl Cj^ aJloj j^jjn «^_yJijLJl 

^ «* 


Reciprocal Altruism J^U^t 

jA^nr h LT^ jlitJ^I 4 -u 3^ ^“ijf*i Cji-tlj^">tll 

to to to 

(^u ^nlll (J-iLp 4^lj^ jlluVl ^< ii jl i L^jLsjl^ 

ll^l ^JLC lLII^ l.^L%_l) <Lj-uI t i 4 ^1 c^ij^ 

cilLa < (r^l jLjLu3 f^j4AJLJ ,4 ^jL> ~ll jLjj^LI 4 A.L>d*<H 4.l!LaVI ♦^^l.a L>) 

♦ CjljijrtUll t ^a j Lr^ 4^^pAll ciJLa.( n^l jl-^ p^*} ^Lui^l i.djlrt Trt 
p)^ 4^j) ^ aa ^ ^J^a-*-ILwiJ llib jL!u^l ^lln <^.a ^1 ^Ijil 

lIjI^^LjlII aJJt i Lt^jILa jl LlAj Lai Lajl^ 1-4^ 4^i<a 4^| l.<<4a1» 

(>» CjLLxii^)) 4,^ La ^ cIjL^iUL^jJl 4. JL^ 

.4^llbVLj jui^! ^Lutiijlj u.tfj.<a.Ti LbjJfc^ 

^ «* «» 

^l^Jl SLljkJI 4^-<-aJ c*‘.<,.i>. j.u< I It ^Lc CaUt^-p^lt ^Lc ^jA LilAlij! La Lbl^ 

pA^ . I. Vidj>'> ^_a^l JL^ ^Lfc^JLl ^J^ljj^ CjL^^LjlII dJLLiuJ ^j( Ljjldv^ ^^^Lal^Vt 
IbljL^I djj_3cj Laj (jiJLlol^l ljL*_c, 1 jj_a (jr^ -^J-*:J ^ kilLi 4llL>ii 

to 

l^L*JV 1 JUaj^ ^-LaJ La^ 3j-i-a..’*<U ^a^ljL:^V l^Juaj 4_jJLL£: tl at*II 

4-aiji^4iJI Cj|jL>ijVI ^1 ^1 ^ /j Lut)^ <4-LtIj) ttCjL^t J ja)) ^jA 4_uJ0L>^l 




j3bUl9 isUpIJI 


jjLstjJ V J-^ C(.<qj LajI 4jj_uju^ j_j.j>JI ^^-^1 Lli.fl_a:>. (jyoJl 

%* «4 

rtl'u jl j-sJ-Sj CjJ} ^ ^ ?3,^l (jjs ^m JLjkIjJI ^]_y3 

4-j t ii^jU.! Cj1j> ^ 4 .U clJjLV Lq-lli <a iSLuIiJ lQ tn iil ^-J 4 lt>ii,l jL^V 

. ^>1 U^Ls 

t JL-L^taJlj iSL-^lSLlI ^1 4^LiLi^l C.Lt <1 j! 4_jl 

^ ijy^ 1-4JJ (Jj) SLslSLa (^1 ^3^ 1 (^jIjjVI (J.4i_*JIj ^Lill ^ cjVL>. 

A ^<c ^ I \ !r^~ iIj jJ ^ jL-lTlII jLiij^l .ill ^^^3 juioJj . LfcJuj-j (3^ 

t4_ijl^l -^3^ L^l^Lfl j <j ^ sLuaJli- 4^l!ijj JLacV 

»4jj.<" ii.iJi jl>-1 3^ Li^^Li-t/i (j\j (JjLlIII jliu^l 3)^ Ij-a 



t jUrf Xf 9 U^t 

4..X.C.1 **1 c1)Ijlj>>jJI ^ i 3 J <iJj)li.itJI 

jl IL dJLs^ljJl 3 )-^ Juul ^1 jljj^lj ^^LjlIII Jujqj V O^p* idjuJuu^ 

oLALaj-a 1 ^j) 14IriJ ^:!jLC,l LcJj (Jj i^:3'L>.J 

>—jLi-«Iu (_yrt’iL ^1 1J tj ita ♦ (dh^^ (■ jl 4jtia3 ^1 ^Va dr^) 5 La>J1 

^1 SjJbl A tiilj t,..i..fl..tT> ^Ij 44 J^j-ILcu_a ^Lfl d?^ d^jjL-scJLo 

tlUd Juu (jjAj d)|j ^ iuIaA ij-uj^ha rLaJul 

.cJjl^Vl 5jdlj ljja-ia5t-<i 

^JL^I C<.^-i I L^l Cj^ t tTo JL^ JUJUI^I I 3 j^.4-uV| lLLlm*^^ 

1 JlA t^jLLajIuu/^l uii fiLjjo^JtA jl <L_i^L3J ^\ jl tVl 

** M 

<1AjLlxJ 1 ^ « 4lj I a)) -iLstTG BjLlLcJLi 

4-l!^^< .<1 A^ 4 r»- \ i^ A i^JLacjd 3-X_ii 4ji^^iUiu;^l dJ LjlI^ It n 11 j ^ tl <>-> t i 

<s'^ ‘Ur^' ((Society LA^ILat^)) 4j.<j-(-*d ^1 d>^^ ^ (3^'’^ ^ 

•> «• 

L^-L4 lJlIG (dciui^^ 4AijLitja diL^j d>^^ L^dJI 

I ttI ^If* 4-^—>1^ < t) ^1 4_)L_<_d ^^^^uijl—ftj ^ 1 AlX^—a ^LIaj ci<j j 4^3^ i^\ 

. ^ till jl ^LuALI 3^ ^LjtJi ^1 3 j ^ ^ (^jl-^jl-mu (^j-!l ^jLiLoJI 

4 » ^ m i ^ J 4 J V 3 jliJl.:>>- 5 jiJ) jLjjVI J ^L^ijJl I Jub C^S 

^1 4.j-AAl?eja (jr^ 4^jJ <d<_>L^ 


I 


4 A 4x.L4j>J| 4-a-i (^4 d A ,,. a iOi^u-uJLl <9ju^ J:* ‘(^ 

^1 <^!l ^_4 ^c^_>JLjua_4 (3-i^ Cy^ < n i itiJUj 

,iUui (_p2>jljUJ ^jJL jj-uaJI^ 

jJl S^^j^jl!! ^j-aiSj L^st^^La ^c-AIj ijliijVI JJjud Cy^ aJJ^J 

Sjj-juaJl <?JlA jjf^ lo ^jl i h J?j 7<SL> 4j^_<ii_J| 44_ulj^l 4_jijLt!lij jUbVl 

4^iC. ^Jjuaiili 4 _uJlII ^Uu^l ^jjo fiLj-fll^l 

J-p^ 4^^4^>. 4l^ (3^^ ^‘4 jJL^I 3Li^Jl lU/> ft 

IjlAj (Humanization ujVi cjLa j <-jLuu_^J) (j;^ 

.^jLoijyi Cy^ Sjjj-aJI yjjt i^j£. cLuJl>J1 

(jLcujVI 5L»!uJ (Jj^ CujJl>J 1 (J-ua-^il 1JLA ** 

" i 

(-jLie-lj^l jjJ (Jj^j i4_uL_u_»VI 4jy,l ijjLA j flial ^Ij).,l.>- t—k^'LL^I IJJH djjLJSSJ 
tilili ^1 4_3LLis|_5 i^a^jLjIaj ja«A LfU jUbVl 4 a i/-> 3Li n) ^_yjui_ilaJI 

«• m 

oj^jL^ dJLAj n_jjL^'b/l Iji 4 4j^jii_Lll jJc_3 jliu^t (jt {^\ J J 

«« ^ 

Cjj^Laj Lais . 4 j^^-i_oI CjI JL>.j 4_<ia_uiJLl c-^j-uIIj jLjjVI j^jja 4j^j^^-C. 4_^I Jl» 

;jl jijJ oLxJUiJ ^j)"i3.4 ^^a-Ibc-o ^1 ^ CjLjl4J!^ 

jLjj^I jj-laj 4 JL>-j-jo CjIJu 1 J^Laj iLjjjL^^l ^ JlC,L^1 ^LjjVI 5j-j1j ^tn T'l 

IJu ^ i4.j_C.La-lj^^l 3 Lj->JI (jiiu-njLa cjI j 11\ L>^ Ll^^'L-j-ul ^ n j ^ *>NJ1 

* -«• 

Ijj i^'sr ,4 jljjVl L^-f^ (j7^ oLc.La-^1 t^ 1;jb v^UtJuVl 

jJt J 3 >Jt CjLc,L4.j>JI u 1 4M1 3^1 J 

- « ^ - 

(J-si *<" c.~fj ^ i((Baboons 3 jj-^)) ^j-^1 4_^I jljJI 

<-jL5tIijVl L^sLaJ LSjJLA «tJJjlj)) ;jL^ t3 tj .4 jIj«3]1 4JjU3 V 

3lJ ^It frjjHij ( 3 ^ 1 4 J4 i4j^^_cujJI j:L?^ jljbjal a ^. ..tl ^jjub 

jLjjVI 4_i^ tlaJLtiaJI a j 1 /}" 

4 * ^ 

LuajI 4..^L4-I1:^V1 3LtJ>»Jl JjLj ^uujual t3 a i^jJl j^jLtal^l 3^lj J^Ji->Jkt 

LuajI Cy 3j|j f ^11 f»JU^ ^L^jJI 4^L4->«it (.,7^ 

%» 44 

. 3j 3 tjl L^Lii 

j-pJt-i (3:1 t^jl Infill 4_4jt^ jJLuajj ^_^JlJI - jljjVl jjk 3jjj-<aJt f>Jl^ jLjjVI^ 

rt.11 llrC o 4 ^r fu^Lq,jO 4 4 j^,^u.i ill jjl ^ ^<ubl 



jSb3M$ i3U3>‘^JI 


i^LioijVI 4 J 4 Lj^j. j/Tt.lU 

jLu^l t 4jLiJaL^lj ^ijuJI Lt^ 

((VLl)) jLc.1 (jylll 4 _j_3^L>*V1 JL£.Ij_^1 oJJt^ ,oJljlJuj 4jjJl£j J4l o\j L<i 

•« ^ 

4jj<; JUj ^Ludl ^ LoLc. Mir Juu 1 r Luuo 

.4JUjl> .1 La ^ LT^ 

0'j)J LT^ ^ ct^ 4JLuDL<m 5 jJluJ1^ 

Jj-isLoJI (.LiilJI 4 < II * LaJljvj 4j^^^ 

LjiajI ^jLt-ujVl ^ JO ^ t Jca_LJj-j^ I^Lll (_].o_tJI^ jj.0 —JlII 

♦4Juuixi. ^^jJl Jllc ^ JO <>^11 c-i^G^ L-^jJL j^_xGjJLj 

J?j 1JLC.1 t ^ ^ < ‘ “ JL5 ^_y^^L_>.| (j^ I~l ) L^J (^~JI ^LtJjjVI 3 jJ_ 5 ^jl if-AJ 

1 o, \ rt o 4 -jj:vjJ^-jj ^LajJI 1 ^ qAI i4 jjl.j£^^ CjLoj-Loj till jJ 

Lt-JgJl ^5^ L7“^ jLi-uaU ijlcj jIjGjoI 

^ ^ ^.n ^ JuJLaaJi cLxjujl ^\ Cj^I 4^Loj^ 4^Lj_1:wI 

CjIJL>-V| jL..4b ^o-Lulo 1 J_)Jl>o 4_5e_LilI1 (j-o t_<_>_4.aJl ^i-j-qj ^JL-SelLt-ul 



ft 




^oSL>J! ^^Ll-o ^^JuaJ JGjlILj^ 4(Jj 1 ^ (JjUiioJ 1 ^yLi j^jo * 

t * I jLiU (j-u 4 I mill ^^-JjLjlII OJJt 4— O J.d-O 4-jll ^ (JLi-SVI 


4^LoI1^VI 3Lj:>JI BLuIu Juu^ . ^i (^_yi ulijrt M Loj. 9 i4^LoJ*J 

i rt 4^ ^ d J > ^ * CT^ (J.o.t.H ^LljjjVI jL o*! t*.! i4_jJLoic>'VI ^l—H-SVl Cjjli£ 

L^^L!L>.^lj i <1 t ilij ^L>-jl^ I JlA 0^5 ' ^^ J' i ^ d 11 ^ j^l * qU 

4^Loil^VI djL>.^l (, <j<rf^ij UcaaJ^ UaMiL^l 4^^l3^Vl JLi^VI ^j-A (jr^ ^o^L>Jl 
t|^4 aIVlo j1 4_%iIdiLo - 4jj. ^1 4_o-)J^ - 4ajjLo ^1 4jj-d^ 4j9LdjLllj djLua.j>J1 Jj.a 
^1^ i^iti ^JlJU ^Lj 1 olr i^4_ol _ 4lj_i_3 _ dJ-ZLo^a dj»_tjul _ 1 ^.p, •> ^ LiZajlj 

L^ ^tLi^l,l L^->- i^£l La d^^,_u£DI CjIjl^jJI CjLoAii^ 

^Lo^l 4_:tiju^j 4jeljuall iyu (—S^LlxVl ^1 ^Lusl j L^jLuajj 

i4_j^j-5 j-jjLla 4itjLilJl^ 4^t_4.oL^<*^1 4_j_fl^Lj>.Vl j^LlI! LLa ij-aj ‘(J^ 

1 ^iiji ( 3 ^^—3 ^ 0^1 ^JjlI t« Norms l_5|^^^V1» 1 ^ j o mi ^jl (j^Lo-» i4_jL3tja3 4Jl3j_o 

(J*dJl 4.tj iL) ^o5L>JI L^^LLxI 4_i_4joL^^1 4_j^^L^^ 1 j^l_*JLl 



;J.cu.(JI JjJ "i <4-LcL^Lr^VI 4 I 4 * i.jUj ^jlSULlj j >>Ij Jlj^I^JI 

Sj^^-SfeTJLij 4-^L5 l! 1 4-dll(^l CjI j (—iLt 4"< j 


Aujll^ 


^ •* ** 

Jl 3- L^ILdLl^ ^ oii) ^ d (jylc 

lZjI t 4 JL:hU ^_paL 4.:vVij 1 < j C. ^ <ulJI JLjJL a j ^ i ~ tj 1 4.1^ . 

ciUjJj i4_jLlAj 3 AjjjlII ^c^L3.>o Lbjj-kutj (jT^I jl 4lii^l 4j^L>JLl 

(_y^^ . 4.i^i311 4.^tij 5jGja>o 5 j-iju! (JLi^ I ^1 ^LIj! 1^j4 La 

^LIj^I (jl 4 1 i.^tl cjLt-art.;^l jljLl^I <^^^.jlJI ciU^ ^juiSLaJI 

djjfc ^1 ^ ^ ^ ^ IJ .^^L«Jl (j-t-u (Jj} 0^ 

JaJj .i^Lc. 4 j^, ,=;..JI 4^>U.Vl uil>tVl 3^1 oLsMii.Vl 

%N 

JuLo 4-3a^^>LaJi (Jlji u fi i^j£. ^LxVl ^1 1 >j t 5j 4j.<,^ 3!l oJJb 

4_^^>Lj>>Vt ^^^LrJII liLiJjL->i]t ^LJW ^ U < ..jl j^juXX. 

*3jLua^^i ^ ^aIL^JII 4 •J iLjt c-dM^jjvL 

^1 cjj^Vl yt ((Bertrand Russel j--i-oL*JLl 3!l ij\y JjJ^ 

^Jlitj (J-4^ 4^^<L>.| 4 ^ i^\ ^1 M 4 5 J ar^ ^jX. ^L-jJlTJI ^_y3S iijJl 

J_uL*Jl1 4jjL3_fl ^jl)) jJ^-3j^ 4-C.LA->d 

«# 

4 Triii^^J Lr^ CjL»-a-‘ 1..'^II ^ t-Ji^L jJ 

jJl (J-u/j ^)X£ Lr^O « U-^ ^J^Vl <4^L4-:^I 4.%Lua_« J^kk 1 u 

CjL»-<ilj>JLI jLajjI t4.Aj.A.>».H ^yj:. 

^Lu^l (Jj^Ladu Jj-ciiJ (j^l CjLt-gTtJ^l In A Ml ^LuaJI (jLcu 

jL^VI LA^,j.ii^.3s ^L^JLl (J.U< u l*L«J1 

l^j-JLJ ^jl Cy^ L_/® (_7^1 IjLA (jyl^ ^ j ^ (.y^ 

(^jJj (j1 ^J.4..r>..^ U:f‘^^ 4jl^-i-'V ^jIjJljlILj L^j 3 "ii a I«- A-l-at .< ^l_3*aJl 


^1 4j 4_L^lSJijl 4i k AlJkU^i ^ (^JlIlaXI I Ll<^ 3 Lr^! .iJaj^ t.vi 

^jT ^[ys 4^^ii..Vl 4 oU ^ ^uCls^ (J^ (-yjjolJJLl 4j^ 1 J^La^ . yix-aJI 4Uu) 

.^LrtJJI ^IjJ ^_yic. Lu3y>> y>.l J! 

CjJl_>iJ JL5 14, _i r LaJL;^ I j 4jj 1 ^j-4 Ly^j L_a ^] 4-£1.^lo| 

(J 4> c. 4.j^^'La^ i 4-Lr jJ 4 !L£iJ_/0 JL>>I^I 



((^]yuJj)) jl 4 jj^ Cr^ i4£.Laj:^l 




j9hUt9^U9\j| 


jjI jj^Lii-^ (^/u jLj* > ) ^V 0 a 1 —fcjl > i .0 j 

ft* * 

itl 4 jC.L:^ 4iCu!ui.4 ((^Jujjjl)) 4^ Lx 1 

i (J^Ljl^'^I ^ ^jLL-^l J^L_*j jjb ^_^LjJIj t)AiA— 1 '\ SjJLI 

<■, rtl" ^ Loj H.C .j .4^1 jJI <LjJLLftJt <^1 

4.L<-xS?I c-fl^ Ti-^L 4-j ^_yJ^ C-u->' 

a ^ 4-> I (Jj-^ 4. 4 I i^^L.^1 ciUj 

c aj^ ^ ^4^j-x-ualu ^I t, t '^■j j 1.11,IJ 4--^ 1 glLr v ^i 4^jJiJl ^ I * ^LcujV 1 

.A^^LLVI c-ulj-x Q^JJiatJ 

^jui^LaJLI t ^ A 4 j ^tl ajub 4.j^L5l^ <^^Jt!l 4 A . ..M 4 

^L^l cdLlj^^ 'l3«! .‘L»“tl ^.5:^ (jg^Lii. X (J^3 4^^LlV| ^ L^l^^_x JL)JLJeTil 

CxAiltLi 1 x^x 4al^ ^jgDjj;tj ^jl t—Lo ^Jjl Lx-A JjulII^ O' (>* 

(j-xju Lo o'-^ c^-iLij cjIj.i.^1 cjjj^ jlx 3 tlijjoJl j. <iAxH Lx! t^^LLll 

^ •• 

. ^»x 

4 .g^LoIL^Vl ajL>>^l L7^ ^Jit~i 0^ Oi 

« J!LxI Lo.jfcjv)) ciJll^ ^1 4-^1 JLJI tuL t -g ^ c: ^ ! i4_ig<!jjJLj 4.jJiAll 

OIjl^ 4^Lx-^I ^ J ' *' xjL^i Jl^ 4jj^L^ ^ Cgjj;^ (Lbjjjol 4jlx ^oo-aHuU 

mir, jLibj-tgi jOij <4^1 o'cvVI CjUI^;L>JI OV ^LO a.*K aJI 

Lo-x jjugal 4 £.Lo.^I cOl^ jJ 4 x:^LlII (3^3 ♦ 4^j) t..^JI ISLjgol Jj-La (JjL^ OV 

«:JU ^1 BJjjlIIjJ * ^gi/^LLlI <Jl>L^Li;_:^l CjI X-^.^! ^ i » L^JL-A ^ I L^lo ^t I U 

^Lt^l ^ ^4jL4gi l-aJ I ) 0 JuLx^ 4^M-^ ^Li_ujVl JUu-J/l 

^1 tall ^c_o_u JL3 

l.^**(Xi VAX (J-*-! 4 ^^L-^I SLigti 1 U3J..L4 ^ lin.lL Ijjfc 0 ^^ .CjU 

♦ 4 jsmi ^ix*< A VI 4 JL 3 

^^yaLub ljj_3t_t<aja j <a>JI 4Lj>. j^l cJj^pl aL^ ^jLujJ^I JLaIiI ^ 

^ l>^3 .4_ti3LAilJl LfJjljdl ^LggjjL^ ^States sLii) <ui^j 

LogO i 4 ^M-^V| \^ x^L aL^ 4 a LtitLX 4 ^LoIl>.I CjLa iL cltLILi 

^L^ LL6 o^j ijJsLuJl fj^\ LLjj>»I ^Ji^j tl Lf. cjjL^ (3^ cr^ ^o-^Liju 
al^LcuXI^ 4_|I<3jU LlLa c^jjlII jlj ^l^^guall (JjlIj iCjIjjjJI 

, 4^Lgi i^c. c^Ludl jJl (JL^l 0^ j 111 







4—tLvt jJI 4 -:^jJ t ■ >> • ^ 1 ^ l1iLjlw4-I<-:^1 c a h ?&j^ 

^jljl! ^jLus (Jl<jjl.>J 1 i4_i^^>L>.^l (_y_a ^^LJLjj 

LLua-S J-ir^ cl?-^ l^Jjl JJuu LlI j-lm-oj IjlA .CjLxjUI 

.(j-LaUtll cjL^rtnH jl^ (jJajoj jijjLiiJIj (jloL^^yi 


f>) 


(( 


» 


♦ •* 




(Jjfc j^<a,rL:y-^ l)^ (3^'^* (j^Ljul LqjS ‘ Jjuj 

jjl JlJIJI^ L^ ^-usl—x ^1 ^4_3^LjLcaJLl^ (jl .Lin^i l>^ (J^^—^ 9-^ 

^LjqJL>.Vl 4 _u1jl^! ^Lj-oII L_alj-C.l L^ ^.nTu 4ijL^I CjL3^>L1LvVI 

CjI^ ^a nj t 4 *<j.L^JI l- 31 j_c .^1 CjIj CjL*-«iIL:^l ^JLu CjVL>J 1 i>JLA 

(^jJl < <111 (J-aLjiJl (jy—^ ^jLuaJ,! ,^^^L>Jl (_y^J t4.j>jLt.^l cJsl^^Vl 

oL-fl a_x_>Ll3l .4-^ic. 0 L-- 1 VI 5j1j>' ^ 

^ L<A I ) J ^ J- i ^ V 1 ^ 




.VI 




L.^.it^Lj ^ -jr. i>j_A (_alj—C.I ^j_tjojj iCjLjLjjJlj l->La i/.lAll ^J!i 

U ~ <■<! A ^LLaJ L*_<U4_?E^ lj_tjujj Lfcg. 1. J n IJ 1 ^ ~t I (iVLb ^jLj 
lLUj LjU-i-uLb \—A JujL_3fcJll Ltujl—tjul V La IjJlJcjIj tj-JJ lIII (_yJL. 

Clxstl-L-UD I ^1—UV VI ilx^-jLMj La ^Lc,^^_UU K_slj-C.l i^Jjd CjL>-A « ^U 

«^^j^t.tTuJI LLLI ^^y^LfliiJl Ljl^bil 1*. ^'■ 

^jjjjJ^T I Alfj iCost- Benefit Analysis ^jLJlJLIj ^UlII J^LtoJ aL-ju-:*^ 
i4_^L«j-IL>-Vl 5yjj-iJlj ^1 A. t lit LI 4_ijLll3 ^LratJLuul ‘Ul 

^xiaj V Lbl ^ A ^ ^^JuJl b^V 4-flj A><tl jji LiJ^l ^LiLti.-! 

Cj-JLiJl L^l^ tcLj.iJL>- aiSLuuuA ^JSJ LusL^ Ljs^j- 

(^joLx-llt 1 *r i > V^ i ^ J ■ L~ 1 r^jl- ,>s ‘a- \ 4_i^Lj^l ^jLoliLllI <_ifit^^Vl 

aismi ^L-xLi (—41 iA t ‘ '^L^% t I-aJu '>» VI ^^Jl.>JI oLiLk.!!.^^ ^ 
Laj <—o ^yM ^ a ^ ^ 1(jyL. 5jjLil 1 aj-flJ 1 <-■« <.a"'f^J < L>^5 ' LL^ -w 1 ^ 

4-j.jaJj 4_^jJ!(Jlj L /■> 11 JJ“^ ^ L^ ‘,>^1 ^ j j-1 i .1 ^ S^< i_ . u’ 


S^^UVl 


j9h:Jl9i3Ul3^'UI 


1 giiAJI 4 


L_titLo Li.u-lI I i »11 cIjLujsJI jij) ^ 1^ JUu 

UjI r l_ul^ ^jA-L^j)i-L<JI ji.d 1 ^1 

udJj ^a£L<Jl .^oJjuil 4 a-^Lt) LjJLcjC.! (jlj i^Lua^ 4 ^ a 

ia"iiC.Vi - ^^^.4 -ji.>JLI i-X^^^-jJ fci <;-lc. 4.LoLJe->^ _ ^L^JLc 

CjL^^..t^~tl dJlA el»J_>tJ i Lj^t:v L:;t_<il-j^ l)^ oL^j-i-aj 

Jl^GJ (3^^ ixJ .1 oi ni 

LiiiLj_a^/Liw I (yu ^JjL^I (jjLuJl : Sju:. 4 ^ 1“ '^-^o jlaI ^ < U ^^—L^^JLuxJ I ^^.JLUJ 

O^j 11 < iTi^ j3^'L^V| IjlA i^^^^-jlII JM iill ^1 jJjLlGJI 

CjL^VI jLua si^t«t)>>VI 4_urjLc>A3 i^jLciaj^Vl JUu ^1 L^ IjJU 4-Li-ul^j-U ^ < 

Jl 5 4-43.juIi^ 4la Mi-i! ^^joie-cujiJ ^lUjVi 4L3l_JLa 4_»_iai3w^| j i JL.i^Jl 4_Ltf3LitJj 

jJaSLtliij 3^la n jjJ j^l jl-Sul Ij-A . Jai^Ul ^x> <^ T) 

•% «* 

^jL-tjuVl (Ja-JuJ CjL^^IuJI (J^ iJa.>. jl 3 ~i£ VI j (j.*iaJl 

(J^Lc ^3-^3 <J3-^®^3:f jLuall (-jL^--uo 1 3-^5 t4_!Lj_JI 4 j l^j LI L3^3 

. 4jLa^ <<a"^ ^ 

jJaJ 4.^^VLjvSfl aII 3? y^ JLAl3_tuj CLut^.:^ Oj. i ~vVl J^GjlII Lt^J 

j 3 jJI 4J (^jJl ^jU"<113 4^U^tl CjLc.^^ 1 t^^jsXaLc. 4ljuaj>iX 4_:t^ JJljxJ JjGJI 

/C^jJia t^JOa ij.^l'i.'vl 0I3) jij-^Vl ;^jJ 3-tt>Jl 1^ j-^^\ 

•« ^ ^ ^ 

M C.V -^3^^ 4-^1^ L^L^cjl t_< t tiLLU ^3113! 1 ^^ Lt -) L^>4 5 j 1 a <«1,1^1 ^ If 

. L^j^ L^Itt <s (J^>^ 3I lA® I CjI^ju JU-uJ SjajL:^ l_s 1 jX .1 

(jV (_;rjlj3 j 1 julIL(-u 1 CjIjLxs! ^g xlf. 3'-i-G ^jLiioVl 3-aJU 3] ^1 Jj_:^3 

(JjjLc jj-^j 4 _jjJu_>J 1 cjL_iu;1jjJ1 y^—Mj cjILljI jJjl-oILj^ iljL^l 3! Ijl^—dti l3J3;So 

LaIj-jvI sijl—stjVl .^X 0^$ oJlA *1^3 ((_;H1j3) 

<;Lo1 3_UUJ V 4 j sIjIjI—1 -aXI ^j_JLG ^ n 3 > ^1 ^ Ir 

«•! %« 

uIjL^I 3I 3I ^-^l! (_y3l33Jl jl julILoiVI 33-SL3 3-A*d tiGifcl^JLl 4i>.3_^ 

CL)jl3J CjLijI ya ^3_*_ua 3-J-^l lJu-u^I ^JL—U 3..i t c..><.H CjL-j-t-^aJI J11JI3J jjlSLal 
3-^1 JlLc ((333! J» 4 l^se-Lxi 3I ' ■■ ^ 3 i JujL-^-i 1 Jub ^3 uljJ3 . 4 .x-LjO jjl CjLd-juaJI 
^jLiloVl JJ3J C-UJv t^l^ill CjIj Cj^^LjlJI (3-aAJ j_yj3 4 Laa^^ L-4 lJu-^j LiJ-^ 

ya 4_a^iL<-ol ya ^1 ^1 Cxlolul L^l «053l-i» JLaj_*j^ 4^13 Jl^ ^^3-^ JU3 





^ _ 

^ ^ t(TeiTitories cjI^LL^J ^ j ^1 

Cjj^ o) ‘ii^l ^j-c- AY\ j Hrt>—Ji—i^UJI (jS* *—^*^*' 3^3—<.-•> 

.<ij^l^lil LuajI BjLL4.>Ji CjLdi^dJJ jIjLAju-u^I 

1j-Iaj jju 4,jfll Vtl CjIjLjJLL^ I t.-xcrijt ^IjjJI (3^? 

M •* 

(J^L%Jl!l dJJj ^-jX-LftTcvVl DjJLdJi ^ Juu 

JuJLscGJ CjjJfc-iJi ^jjo i^\ 4^L>. lI^J^ <wVl ^ 

.^Laiyi ol^>U.Vl cjL-^'J 


^lu-uJ^I 1^4 -l^L^ 4^Lc. 4_i^ jfL.*JI ^IjlJ^V) I 

jj-^ ct^ jljlj 11 ti.ri^j (^jdl^ ^jliLjti cjLjl^j..>JI ^Lui 

4 j 4<^ V i“i II J'^i t^Cjl n„,..'^l! Vj) « Tr a ^rtl*>H jJ^ ) 

4,1 O-^ 4.Gjluu Ljq 1 4_i V1 

^LG j-j-uiijj ^Nature & Nurture 4 _UllZlIIj 4 »,^ .Utl L^-* j^LiJ 

Ljs ^jxfl111 g.1 4..1r pjijjLjLjl eiiLuil^ jJI 

ij^ *4^ 4 ^fl->.t ^j a! ,rt ^ i>^l 1,1^1 llj 5 tj AI«> tl ^I-ajojVI 4-i.4.*«.,Aj 

^lU,!I L^Liu (^jJI jJb JjLcujVI j^ilaTdl t^jilar^ll l^Uu ^jlj,a.JK.!l ^jlL>H 

. 4aJL«j La ^ 

5jl^ ^1 JjVl JjsnII (jLuuVI dljL^ji ^ tia * 11 kj] 

(jj-oil LajjI SjjLall tfjL^j toLjojIjiJLlj cjIjlxVI (j,-Li 4-iLL4-i 

•p* 

Ij _i— i-dJj ^1 jl _Jij 1_c—5k ^jl _ uuVl JlLc, 4_j__a^<l_ >.Vl _ •iJll 

1^ a.a^ ^jl iL-dJJhll (^Ij lLU j ^-JLt Aj . 1 ^"\ *aL*JI fl'j-Gij iZijsbj ((W;ultliii).'.loii 

^ ‘m^ Li-u^LL. L>-^ 4 S 2 >^^ ^LauVI dJ^Li-tJI 41 b, t,.^"< < a i 

^i\ a*< tl 1 < A t) *LjU3-»j ^ja (J^l c ^ ^ 4 ^^^iii_>d 

^j1 Lcj <4-1^ J_aLaJl (^.^..l^r j-a-i-jlIuj 

^jjyijjj)) <(4 jI—^^I xiJ ^1 _aJ| jUoVI (J^<-4J L>-j-*ii fl a I 1-^^ alj^ii 4 _j_^«-4^ 

jj 

^ jUjillj 4^jLai,lj La.^jjJu JjL%j L^^ ^ ^ ill ^Ja-coLoGJI Lai («CjLc. ^1 

J 

((Jj^» (J-J k^^LaJI <J->L^Ibe-a (Jj^ efUj aLul (^^5 h^IjiajaVI^ 

*(_)^IaJI L^ jJj 3JLIJ 




j9bXll5 i9li5\jl 


J-4J. 


< (I11 


2 . jjL^ impressible JiLJl ^j! 

ti^l,.i_LaJI ^LA 4^1^ B’jJl^I OJU^ 1 tX/t“ ^ A 

djL^ LoLoj L^jjutj (((jj(jlj)) (jL^ 11M til" jl siLuaj 4_jij-jLisJI cjIjjJJII 

«* 

a 1^11 ^1 4“v^im jJl_^)) <J1-^ l-aJuL^ 4__a-_i_a_>J! 

^1 (jj-i (3^ ^li cjJt 4.i^ljlLl( cjL^LlI^^iL) j, 4*1 i III! i^LxjJ^VLj <^1 I oillj 

aJiA (j'tiijJI jj!)):^-L jL^ 4-4^1^ 4-IL*_j_^ 1 Jufc LjjJb-^ 

4 I—^Lli£,l ^1 Lr^ ajjJ j i^~ajV 4l>.jJ,l 

4j^_ilu_iil <Zj 11 i^**! 1> 1 III) U. ^ «)r VI iafI Jl^ ^3^ iL-juux^^ 

I xi^jl (3^4 -(Iu J-i) u_>L%IijVI 4j| .I(&Ia. 4_>- 4-^jix^ ^ j '^1 ^ ^ 

^^LJI ^ 1 jub oj^ cji i^4^LkJi]1 ^“<1 ->■ A4_j.^jL>JI 

L^l ^ L>^ - Ji^' 

i4-^jJLuJ1 L^JLo ^1 cjLqjJLaJLI ((^^i.jtj» i^yj& i">i ill ^LqjJI 

i Vj tCjLoj^lt U ajLA ^L«JlII jjjfl (_^1 i—S ^^-aj V Ll^ ^j|j 

♦ I ilU!! jLki jlalLi-uJ 
% 

(j>i JUJl:^ J^Ll JLflJoVI ^ AUH ^qJjU JJLLud-^ ^jl 

I j I i^ t ^ A \ I JulIiuiI ^Jua^ (3^Ajij Lo i.j-iLa cliJj Loj _ cliLajltJLl 

► i 

^_^jL>. ^jjalt ^_^^^LuiJl l^^julu V L^ ^iWL IjLA JSj 44.Ja^ljuo 

4jja^l Lfl (3^ ^ uskjscj^ L^ h^LliTuJI 4i:x^ 

4l>.^^ O “'oij **^14j aLLo 4^1 j<^ aLu^j a^itjAU 

.aLpJI i^Jla J^juall 4jjL(ai _ ^jLaJI . Lr^ iijjiWl 

ajJLaJI jjl L^-u-uo^'L^^ 4 ) \'\ • L^-lLil ^jy^i 4 j^ iJ1 ^1 

4^:vj 0^ Oj-^ Cy^ L)^_9 ^ J-IjJ 4^^4S.VI 

(^ji^all 4_uwfc^Lj ^LojVI ^j I JlA^ 4<LLijlj (^I aL^ Jlscjq 

4jJLA 1 4i>.^^ jllL^ JlSLi ^ ^^iaJII 44^M^VI 4_u^^Iti! 

C.UJ>. 4((4 i.aAjLJ 4 .^ it L>JLla Lo ^Jju 3 4 .J^^)) aLo-o-uil Lo 4 j o,A 1 

u-djL>J ^3-* La>L:^l ^^1 >» 4i,iAjLAJl J I"i-tJ c-ujSLII 4^^LLVI CujI^ 

4-l 4»n -^j) ^ (3^5 4 ^j1jl 1.I 4,j^!M_-i.^j 4_u^^-jJl 5jLo 

^1 _ Lo ^LdUjJi aJJb oljl js^ c. jJ _ ^M.i,:ifc_J 4 ! 0^11 aloi 

- ^ I :^Jol I <i*i ) ^j1 Li i3-3CJ 4 4.^lori.^l 4jjl^ jLjjJl 1 JlA Lj 



I 


o' _ Jj-oJ 1 1 4_c:jJj I 51 Ml iJ ^ji-^Lco^ La *: 

4.^ i^ \ Cy^ C)1 lV* 1 Mi^ 4^^L>.V1 4aj^L^^ aLlri^ I 

(J_ALaJl C.U-JV i^lSLoVl jJL-3 oj K I ,.a 4_L>.^^ <L_u^^_!l!! oJJt 1J_u ^1 

jjj^jIjljo 4 1 4_Lj^pJI i^jjh 4_c:Luu <. hi^) ^1 .4_i_c!^^ L^iLiiajl 

^^LLa CjI^—<1^1 ■» A (,\ inr I j^jjc j- T tSL ^ i tl \ < a] I 

«CjljuaL>J| JL^t Iva^l udJju c^LLd 1.^ ^CjLlISJI 4.i!IaJ AoA'VL^I 

5jlj^ 4^JL^I ^LjvVI aLu! jrtti 4.^ j-jJLiJ \j-usi£. 

JU-A] ^1 ^1 j 4 aln . > a ^T jL^I c < t iOJ (_^jJl (j-® 4 I j IA^ La 

tC«.) < n >■ I Ijj i4ajjJlIl 4.V ^4 t^.. 4 . KJ l 5j^ii,l 4_^^L^VI 4 _u^LJI 

%* to 

(JjLJ^J t L^ 4 J 3 -dJJ 4 (lirt I 4.j_<-uL:t4 4.^i^jJa^4) 4 -u/Llu>.!j 4jj.jjij jJaL (J^ ,^, 4 :: ^ 

jLiuJ La jJt Iju^j ...4jlbj-i4aj 4-4£1: > » 4J 4 ,^L»Il:vVI ^joi^LLII 

to 

^4 4^11)) -j 4jLiL 4 JI 

to 

J-uaj jISj u.«r<^ La i.",J (jr^l 4^jLiajJl 4£.^1 L] 

L-ti-tJl jlJI 4_^ 4JLu3L^l lt^I Lh* 

l^L^I ) ^'\' ^ ((Lorenz ^jjjjJ)) 4_L La I jla j • ^iL-H 

^^-4lij uLLij>.Vl (1):?*^^ (j-oAill 4^jJlJ| (JLx^ 

^Jl^ (-j-uoLiXl ^LiXl 4 ") (jyiiC. (J^LLlII 

flti ^J^J—£. Jj ^ ^ Oj^j—US L-* «L)L>o4ij)) 4_j i^jL 1—a L^IaI—:*-^) 

j_^^L>.Vl jLuijjl 4_ajL4ja 4jgjjl 4-u^gJI 4-|4-Ai l 1 iiJj-iLaJI aJD JuL 4_ij6M-vVi 

to to 

^4JL*IlIL L^Iikt (iL<.u.a"j j^jj6 5jJLi 4j » ^at 

ljj-5 aJL^I \ La L^JlJv L 7 ^ 4_i43^L_>Jlj ,4_^jJl 

^LtJuaiJ 4 j *0 J J1 4gj^^l ^4x4.«.i 

^4b IjlaI 4 rtj'i c. ^LuaJJ! dJLA L-® ^ » t j L«j^^ 

Cjj-Iaj JL^ .(J^l La ^JLv ^ 4 ^ ^c-ciajl SLJ ^aLtJI 4^JL4 j ^ 

'UL?L} O^*' OjuLj i^jLoJa^L! (j^ rttl 4-J .^ (11 

JL^ ^jUll! JulII ^JjI rtl I 14^LaTtU ((^44uua4)) ^ j n ^ (j\ .'./ aL 

IjjI uaij L1 ‘‘^Lajim 5 LIjl 4 (^I JUkLiuIl (_-ul^ JuJLtll; 

*• te 4« 

(jr^^) •4 _j_C.LVI ^jaljJi II VI (_^^L>*V1 (Lu^ilLiJI ^1 ^«mJjlUJ 

^J-4J (^3 :^ ...(^4_^jJLI (JjL-uJ L^t I^La] i>jr^‘ ^ Lk^^J 




jJ^JuJL ((^c^jjuoJl J^<ir-)) (JLals^ 4 jjji^^I jIjJL) 

1 J « L*_Ia^)) Jlju ^ jLtijVI ^ >In C .^1 (jt 

c 3 j- ^^ (jr^l (Sh-^ u' ‘ l _ » -iy 0^3 J-^lj 

^La j^<>a-sr,r<-a ^^^cae-jQ i^\ tiJ^LoLll ,^jA ^JL^ 


9 ^ I |«U 9 4£t 

^Latlll 4-j^ (Ji^ ^ 

♦ ^1 tin tl fl 1^ ^Jl^LoiuJLl c-)Lj^ u*C 4-**) La < i 

L-ai*JI ^ «"t *i [ 4^ i^yA i i Julj_jj ^J^L( ul 4-i -4 .u.IJIj cJiJjLjJt-a 

•* 

^jjjua oji^ LvLdJoj ^Ju»->JI j <-dSLdjj ic^LitjVlj 

vUJ I ^.jjjjLa-^J J^JU-dJIj jLdijJl SjufcLuiuA ^LajL 4j^^Jld_«a i<j^LailJl fiLjjo'^lj 

c-o^jtJj i_^ljJIL^VI (jyil 4 lUtI jjLua.ll aI J->-“u.<il ^_y3 Jaj^)-<illlj .(^^jLif)) Jl 

^jA d“ ^L^l L^jV ^J^i 4 'iill djL^ ^jjci j_l.x£j ♦4.‘< j.tll 

^j-JlI 1 ^Lf>l t ^j_ii5_!lil 4_j_3^L^'i/l t_3lj_c.^l ...'4j^JL*J,i jCJ-dJLj <4 x1! 

SJj alu (111 j juu 3L>J1 ^Jl^LcuJLI dJL^ ^ (J^LlLII (_yic. 1 r}>.ir.L.MJL 4j>JLLtf3 

JL^JlII^ (^SIjjIlII j rtll Jl^JlII SjjljJl ^j-O dJL«t~l,<.aA L-Slj^Vl OjJt <jl 

1 d 1 In 4.j_au-t-cuilj ^Jj.,^- 1.11 

jL^Io^I V 4jtL5l^ ^ti^LlIiJl dJL^ L>4*^ (J^^jua-l 

tiJJj ♦^jllall 4jUnL-« -Mi/i _ (JuaJI f^yC. j_^LlJl A! 

c>4 l?>4 >^L*X1 ^-aJL^Ls 

4-xj-uJJIj L^Lcl^^ )) ^jl& ij^3 - ^Lq-xvVI jlx 

jJai. (Jaj>JI jI^^-oju-oI liil iL^^Liwi ^-xa^ajuu (jlaL^:^^ 

. JL^Jb'^l^ SL^ l_3^_»_u i.^iln ^ La ji i^'^\ 

1 jub t LAjj-ja-:w jjb : (j^ u.o I L^cLi^ ^JlA-ZlII cjjJiJI ^<u-S Cj, \ rt4 JlaJ 

iLa 4j^LjJ, JlLo^l (3^1 jLjljvl ^y>- :^j, tLi!l j^^l_>.Vl J-un ^j-« jjb IJl^ SLsLrstA 

jJbj-rK jjb ijL^-3 i4-uajLjLjJLI |J^1j_ij(j u-d^j.1^1 ^j-j cr\ <;^-ua ^^3 4j.juaL^I «^Lu 

L^l j 4^^LS.^1 L-^lj-C^I ^1 jjy. ui< 1 Vl lljlr,j JUjvjJl (jLo-uaJlj 4 .Jjij_4^1 

jjb t^LieJljlj i j—iJtjJl ^j-a ^j_J djubjj>. jjb jjl^"i J 4.Jt_uIj CxJjSu Jl^ 




C7^ 4 —oJJb jij^SLj ^1 ^ L>^J *jLiIL>-^U 4_t^jLc^ 

JL^ ^ n ^ I ^ ^ J t ^ L)1~^ 

(j\j 4Ljol,A^it 4lj(j^ tLiU^i t4_j-fl^l:^l V cjlSujl j_yJ] 

, a <^h4. A J^i>. )jja LfcJ^ 0.5^ J^ij>Ji 

jjb t^.i^f.H ‘^“A 4.^^1j^ L 7 ^ LoJir L<.<j.<q (_dljX.Vl ^Lo^y t .t-LuJI j 


S^LjJLI jI t^j ‘^1 t~iH 4 _AL.(ii^^ 

<4^lSLdu ^ja 4jjLftJ j .>^^*'<1,1 3jLjLuiJI Lm_ (] 


L^Vl 4 j^>Ij SjLjLijj OjI^ L>^ \scu^\^ cr^9 

^ k» 

La j-A I JlAj iSLc^l <iLAj^ <^t! LLj-ja Liiljul <Ll*u 

* ^ 

^ Li t At^ I ^ !» i3^ C>^ ‘ t> jLl^I jlLa ^j-< uIa. a. <*1 4.1c. )- ‘ ^ 

fjyj^ 4.^1ju 3L^ ^jLu-l«j (j.ulj cjL^^c. f*jLTit LajJl^ cjLcuj 4^^^L^SI| 
«* ' ^ 

^ j uTi LuLl^Tl^^ ^xiLiTiiJ 4..>JLt^ Juu ^ i4JL2juj4j 4i^j^uA ijuju^ 

* ^iil j^^JlSIjJLj 

OjSl^l (jSUj V Ijl;>. ^ JLfl 4iS>UVl ..fli j^Vl j>.aS oi 

** *« 

L^^l jLiul LLIj iA. I^ A 4^ c. (J^Luia 4^^1ja (J^VI ^_jL. 4.1c 

•*4* «M 

Expanded SjjlaJH ^jjIjlII)) ^La-lxiI Lcc. 4 JijjLrw ^ ((Singer 

(J->lt ArLJe.A CUse-uus I J* '^^' 4.JAAlL;^i uIjIju>-jJI (.dJ jj IjU^l^ •«( 'lll'le 

%* 

t4..«-ujLellA (Hjlji^^ 4..^i^cA ^-i£- CjLa_lL (ZjL ^.^JUlIa L^l^^ioVI 4 _la1 

oJlcL^I Juu ^ ihjupc^ t^LjLCuJi 4cvjj ^1 ^1II (J^IjGjj iij^1* (.JiilLs^j 

JuV i^^-Al (—dl^^ucVl ^ ( (*oi IjU& LT^ 3i 4 ->iJLuO <>JL>>I 

oUa ’ ^1 ji,j^„C, JlIa IjLj ^^Laj Jk-AJ 4 J ^^ycLAJ—r^Vl ljub ^1 (_^dc. i4.j.^ 

•4 4* 

t^lSLc ^LujI j!i LlajI 4j! La^ .(Jjj^Vlj Slj^lll (Jj(3-* La ^Altui j JuJI 

^LiiJIj 4JLAjVl dJJb (J-Acu ^*1 ">»■ ^Lj^I JlIua 


tji^L-aVl (j^llaljJll ^ Ilr>j LaC. 4 jH t a i~ -V a c^LzkVI ,3.;dAj 

4.juaL^j - djLStlllJ (J1 )IjVjJI lj_i_>»t JjJ <*11 IjLib JLf ^ 

4_^^^_a_JI jjj^ (j^ <«<^La-> - ^|^j^(.Lt,.tI Q^_all iL III 1^1 'V- 

4.^ljVI AJub (JjljaIu 4 j a ^ 4.^^ fllJl ^Jl^ cJljLo 4jl ^ Juuo *«a.lAj| 

^aIoJLI l ^3 L7^ 

^1 LojuLauA Lt a.7(.^..a ^AolaJ - L^LLx^ II^LaI^ i(j^lLiiJI 




j9hIll9 0U7\j| 


LiLuia-oJI ji 4_j_uA jJLI oL3^.i 'vVl ^JLA (J^ _ j- j 

j j-jj jjlo Lo^ t4 j r L<»r<-;vVI 4 j 1^1 j cu!! 4-.jjijJi tl cHji-C-l 4 

l^r<Sj rt'v. CjL^I^iaH oJu& Lo^ Lr*^ 

«« 

(L^JlII iZi\ a ilnll CjL^Vl jju j-j-j-tj Vi 

VI La JliJjLj»Jl j t.ll uljLdj_i^i ^JlA (J^J 4fl.ilfr>fl ^LIjI 

«* «i 

.3jljLJI 4^Loj^I 4^jJi3lj.^Vl lIjI^V^I Juio ^IjVI ^,<<iU ^Lpj oij^^ JLuojiJ^ 

1 ^jJl jL«iul 4j ♦ a.7< SjjIjJI ^Jlaj 4.-4^LLli oLa^LiJI rCJstJV jJLaj 
•« ' •* 

^IjVI (-jjLiiajj t^<,i.>- _ l£j^| _ 4_^M^I 4jlSL»ZuA j^JLi i^yJu^\ i((j.jxljM)) 

4_>.Lj| 4 j-'^Lj ^j-A 4-^Li nil I CjLj-x-qjkJI j 4-j--%>lj 4_u^jJl 

<^4^1 0 liill ^ A ^ U, Li-S^ 4^^^-.je-a 

oJIjLa IJl^j (4_allL%^ 5 jlc I ^ j >.'‘<l^l*i A-2u^—^ 43j|^^-*-A LSLjj-oij 

£.Vi t 4» iS 4-^V—s-ll <(^LJ—All!)) til J^_^_>JI c oLjj) t K^ll 

(J^LAJll 4_:^ijj ^ A gj jjl (1 h* 1 )jlr V >n'i, < u a I ^ <_<.ljL} i (jy^^ .4^^^L:xVI 

4»a1il>J11 lyu 4_i_»iL>ij (J^Laj V (^jlJI ((^^LLaj^Vl)) 4 ^ ^i^^ (_;y^ ‘ ^t 

4_^UlII m),U (dJL4> ^^^jl^ 4-IL>JII A^t 4i^LJa-A i^jja L^LjujIj 

•» •* 

4^L^I (jJJj i 4^^^jLj| ^JuIaoJI 4^V-^V| Juc. 1^^1 ^_;ylc- 

ttxj_>. (_^Su^Vl ^ i 4ji!iA A 4 (Ji^.^_3tj i>i a-aaVI 

cijLil^Vi (..«)L^ 0~^ 4 t<oL^:-ij toi^LniJll j 14 jj ^j^.< j u. I i 1 j 1 ^JI llU j ^ ^ 

IjL^ ^ it\_L>t,l ^jV Ij-^ J J. ^ 4 ^li*)L-:k jLjI 4J CjjL^ t^i 4.ulHj 

^jjVl ^jLjfl)) Ijlc Lo-^^ cjLjakI^ 4ijLAj Lo ^j^J-ALjstjj I^jL^ 

IM 

Jio ;jjJl jL_j_A»w^l jlaL-^U Lajj ^^jJ! ((Martin Luther King Jr. 

4 rtj A "stlj 4^(Jlii.jLjvl^ a (jl ^*1...Tt.“<j (jj).a,j>Ji ^Lj 4_^L_pi 

r ^ ^ 

AjLtJLc. jjJo* L^ Narcissism 4 > ca.>»^ 4^^ 4_ilc. ^ L>»^ 

4 icjj 4(( Freud juj^-S)) ^aALju ^1JlLc.1j 4^_yA_AlL:^l »^"!l I i^ ^ 

^A~(.;>JLI JL-a-aI (JLLa 1 Ajuu ^a-AjI—jJLc.I jj (jjLjiflV! ajljjl.^1 (JL-jakVI 

(^lAelul <_( i/^'t At jjAj (_7-^ ^Lail Lj-uJ I ^1 la (tl J 4 ^a^3j.A.j>J 


^4jrl N^rsis i^Aij ( ttj^» A i I a t aCjIjlJI jj_JLl£- 3jLi^ NiircissisiTi 4^ t li'^^^jJ 1 

LIttt j i n 






CjULaJI 1^1 (juiJj i4_jJti>l ^ ^1 ^aJl 

(^jo oi-^ t4SLjL_iiJlJll J^1^_*J1 <>jla I cjL^^'L^I 

^j)t tfj iiSLtoi.^ (^1 4 4j^mi ^JjIjlJI ij\^ 4iju3LaJll ^^^Ljfcj 

** ^ 

|j| 4_JU3L?tJj 4 ^c^L>J 1 ^J^>iJl Jjud^HJI L^a>j oj) ' **J ^ 5jljJLi!u 
4_^Lj ^1 <^>0 (j\j (^^jL»j AjlC. ^~<ii-Ln) 5 jlc.LSJ1 

i^Jj-aJJI j^jj9 JLstU i]L>- L»^ 4.^Lj 4^tXua^^ 

lZjLj^^JL^ ^\ i4_<sLc jl 

. I jlL 

^ (J^LlIlII 4.jfl ‘(jr^ fL9^^ Ll^ *^1 ^3 3^ jU->ttl 4 _i3^'L>^^1 (J^LxjJ. 1 4jlJlj j 

^^yLu^VI j^j£. 1JjlJjiJ-cu^ Cjj^L:^ ^1 Jjtj fiLuDUtjj 44_iILc, ^i^i-gJI ^L:%_ajVI 

^U^! LjjjJlSj 4^j3>J1j . l,^i<t^Lj fibcuiaJl J^o.i "t t 4 JjJL^I ^^ycL»ik]^Vl 
< r i C . 4Ji^LJuXI OiXJt ) ^1*11 <1 <, II 1>I (1)3*^ 4.aJl 

3jLc.L 11 Itj (j^^fl JUJ-StjJLlJ^ 4-C.L?».JaJ 

jL^J t4j5C Mill JLjrtfl t.wl 3 jLjL_u C^L£^ ^-LuJI 

' M 

i^y3 3L<_uLa i A t 3A ^ ‘ > 4 j ^ .-^N^Tt I [ ^VL«JI 

.^(j\_U^JLll (j’^^LftlLlvVI (j^-^JL-oJll 
OjM LcjI <3juJLj^ 1 4.^i Lll^^Lt^ ^Lol l^ j4 LLa^j 3^..i.*>».l \ ^)] 

(JjjiLuJL^ :^jLstILijJLl ^^LlIIj ^JulfljJl 4 _^Mj>.^1 311 (jyi 

4 j «,j i l^H Ij (“i t »1 j <3l j->i 11 Cjljjj^^-t^ ^jLdJl (jL^Vl ,A 0-^*1 ) 

^^yA-uilaJl ^jljJlJl IjlA 4j^^I CjLjL^Ij oLj1^j_>JI 

Ll3L.fl_5iJI^ ^Lcu-j^l 4ji^;^ ij\j Jj-tsLoJI JLj>J1 ^Luo S4_k: c1jJlj»-‘u 

^4 f I I t-s ti 3Lt >il I 
•* *• • •« 


d 4 Mi >■ I l.^ \^ ^ ^ tl 4>L.90 i\\ fji <i__LJ A 

CjLjIjJlII t 03 ^ S-*dL>^^ 0^3 * ^1 A J 

cjLiV^i ^ J Lijlj^f i fiJI • 4 jlII \ L ^ 

j—^ 4 ,o. r jjj (( 4_1 _i_lI 1 Cj t J 4 ^(L_>-1)) 4J1 J 4 -t-tiJ I—>® 4 L->o I 3 jlj%.,. i 11 

Rachel «Aldo Leopold ^jJl)) ^jd ^^yj^wU 

...((Garrett Hardin oJjLa ci^l_((Paul Ehrlich J>j' 3 '.iison 

t4i^^’1.^1 4.j<i.j-^ Ij ^ * H c-VJ-A oj. iJif. I La »lA-l ^ 


jShUIS i3lI3>'UI 


4_iJ3jL*ja C-t^V Ijl^^ t^_y<LLll 4 _jU3L:>JI .J 5^_cuLlII ^-ILuaJLl 

fjja Jl.>JL> VI 5j-_l_>J 1 <>jLJb LLaL^I 4 ^ j 5 ♦ 3juJ-Ju 

^^yla* ) i4_^V-^^l CjU^j^LurJi 9 LL4^L>ij 4_^LjVl 

M «« 

jjy^ Jt?0-* 4 r (il Lo _ 4^ Vc. ^j ^ (Jj 1 4j3tLua_* 

> 4 < , ?u _L t ^ ^~Lt <1 A 

4 j flV-j>.VI rtti Jli^JL->- (jj-ic. ^Jj^J ^^tiu-iJl ^jIj Ti (jL^ lA^3 

J^^ I (Kj< d ill ^_^IjlJ1 5Lc.jJ1 j^ja J^JtlLll 4^1^ <L>JLu£5 1 ^"i i04-Sj^^^JsaJ 

IjlA jJILo JlJjL.3tJ 1 j IM } 11 fjja 4jlj3 J SjJII ^.^.loJLl ^1 

JuJlj?J1 ^_^Llt-£aJI (_ < ^jLLj L 4 J LLtJJLj>Jl Ij^. <o.X ^Vl jj-LajJl 

.4S1jI_uuujJlI ^ iy^\\ Cjlj dtA>“Xt,I d ^ *tl 4 Ju1ju4J 

6^ cr^ J-^ ' * 4 iJ a-uiii ^^jJI 


.olj^j L>^ 4JSLcu-<a 1 4>K ^plr>"(iL> L^ ^t-c_4aiJ i^jjJLl 

< 4 jjJ| oL^V-^^ j^Ij-uJlII 4 j ^jg-all \ (--i-aej Lo 

^Jl—ujwVI 5 Lj_>. (J-»—^ 4jLJo fjja J.-0-C. ;_^L} I ^ > >Ljl^ 4_jl_j_JIj ^jojI i uU 

J " ^~l < <lU (—Sl^^—LduVl :^J1 O.^.Vl <5jUb ^LjOJlJL^ *4_}^_JLa-(3 4 ^jL_SJ1 

%• %* 

^jI^jljlIIj i^jjL-^-ij V t-iLL 4_i-i3l_3tj^^ 4 _j_*_j_lLxI 1 jjl^JLI edV ^~ » 


^j( Lul^J .^jJlII <; 1 n I! j_^y^l£Lll JLj>J1 oVjLi_o-» ^^J-l^LlLII^ 4_>^^-J1 ^.L_l:>*V1 

^jV _ 4 jJ uL-t-U-^ ud-JJ^lj _ ^J-jL-oll Ijul) Jl-Jl-OjLJ 4^J^ t \ % 1 

<4wLo j-io V j_ol ^4^LjVl L)^ LacIj^ Lo (J^) jl^Vl ^Luaj4J cLol J-La-usI 
»..(J-uLl1I L^ ^JllaI 1j 1 VI 1^o L>^ i iijlII ljuk j|^^ Il^j jjj Lq£^ 

JL^I J)j. J>Ii.,<.uJ JL^ ;^Jl11 JLjUU^ ^J^sLiiu ^—olj^ ^LlstJ 

* JLiiaVI Ijyj <9 JL^A-OjU 1 J_U ^ I . . 4-li^ ^. 3 —^ 

iy^ <-iLIj) i^olLiJJ 1 l*i n 4_^ Lo.J^ ^ jl .caJ 1 L> 11 J) I t ^! 1 

—klu t J)J) <^i.’fi.U C_dJU^I rt Tt "i! L-^iV— aJL^I kjj^^ 

*% 

. L 7 ^ <-IoLl>JI o 

Cj^3^ ' CjL^V-^^I 0^ — j^JLijJl jLuojI Jl>- 1^ ^_yl_o>.lj 

^.ji^ "u ^^JlII^ U(^L iX,.A 4 (^jjdaZiJl u-<-A jJitl o-To 

oVjil^ oLjojjVIj ^jJJLj ^jLojI)) 4jLj ijljj 4-ii^j 4 JLL*jo 

^ « I ?_> LLA .((oL^jVI^ J J In" 1 1 j^jja (^.IcoJ I ^La-ujVL^ i4j 








oi_lII > a "4 4 ». 4 J ^.LSjj^l jji ^ ~ t 4_4ju^^51ja jjJj) ^ -y 

^_yJI 4 _j-aljj IJL^I IjlA 5 jlaIL<-u _43 4 .VI ^^—jjLtJLl jJ-^ (j^_SLj ^jl ^ Ir 

.(^jL4lt Ijla 

j-j^tTuJ 4 _x£, ^ «.lL:i,>c jj^.j 11,1 J H IjlA ^J^lJ 

*» M mm 

AjI^JJ A^I^^TlAI ^ ^ I I n 4 1 J ?tr i a a AjLj 

^Lufj 4 , t.^i il^ll 4 -^J|J,<,u^ ^ fl I Jub JjOJ ^-^5 ^ ^ 

. j^yji js 

1 'i iL^ ^ l)-*^J *^^-uljl1I IjLusjJI Aj^ r. o~^ U^ j 

(^jJI jjfc jjU“ifl (3^J .A_|^^»Li.^l ^^Lfcilj 0,5^ O^ 

Ll^LLa-jO <■ ^^ ^LijjVI (_yic. ^jJ nil Jt dllj I i ?* i* 

AjJj^^ii.mII < Tl t^>^^_LJiLj ^^^_cLLx)l ^^1.411^^1 ‘ i tl A 1 ^ 4 _lx^j ti L^-iiii 

^-Ldulj ^jail-LJil Ljj^t ^ ~i,i.x( tjj)l^~il ^,.j„Tr, <^!1 all ^j£:. 4 -^^LiJI 

iy^ ^Lioo] ^cTlje-o 4 _/qL^V A-/Qj^UI Aj^-i-JI A^^Joil 

^jj<jLj>JI ^jLtduj^l 4 —^L*J j_|_LdILcxJLl (j^LlIj OVI UfiLfcj 

» l^jLU^kJL^ ^JlJ! ^ ^ 1 1 11 IlJ& AjUmuLxII 







.4_jSLjU_<aVl 4jL/aL^ ^jjjjJus jjc 

*« * 

t L 4 JL 0 CjLoJjitl JUJLjlJI 4 J :ic 

jKa 11 jJjl .ujL) J»_^1 j (JjJL-:^)) t «j—J1 atl 


(J1 (^y—^ c^l 1 ^ jJ—« I jL^ i "< j > Cr—^ ^ 


, ^LJ ^>1^1 

: 1 ^ iij 1 i^jji <4j^JlSjJI CjLvjJlIIj JUJLjlII jJc 

.(jLjLJI t^l^L 5^^L:w *^^JjlU 4j4^Lij1 

4 j 4ltH CjI. j « o CjI, <.t»-(.uJJH Qji Jjj «U I 4j^_uajJLj ^^Lx-Tu :{c 

.^Ijtjl ;:L 7 e-)l L-klUie^ 







. : 


^jLSLo jI^jJIjL^ : 4 ..x.-vlj,a 




♦ ♦ 


♦ ♦ 






5l!I 4__iiSLj ^ ^ “_ a IsLj— uui 5{c 

> J » ^ J 4 t 

4_^^^^_tJj 4JiUI 

j) Dr. rer, nat 4jf 

(>» ^ 
UUL 


. \ Chairman ^jyujjj^ jLIjjjI jjc 

. j^jJI fiLusjuaitJ (JLsc_/0 ^ j \lLSe-i (]/Uu_<_u ^j_6 j-i^ if 

1 tJV Lc:>.^^Il>l 4_Lij^SLIl ^ <^lt Jl 4 < <1 ( II4jtjllL>.i ^ *\A~l (jy^ 5}s 

^1 (Scientific American 4l>JL 4«, lUJI) ((^ji»JI)) 


^1 3-}-J>Ji ^<llc. 'VL-ijO j r^i C 4. * 


L^ 4 J 

. Cj I ^ 

cLLaLt^f! L^lj^ jjlo i^Liu 4J if 

. ^ A A * j ) \'\ ' (yu Lo djJLiJl 2Li^^jL*Ir 
jLfc^yi 4J A 


L^j .(m^) 


-1—Jl ^^inJi 4 JjJlI 1 S^L:^ ^ ii^ >• ^ 


Js 4jj-Ji l-A,*ili i( ^ ^ ^j'^\ 4_S_j_LaJl yji 

.(^^^^) XI 4 - 5L^L>. 4 J,<,uLu-i/Vi \ 






AiuJ. 




^ ^ ^JLL^ ^JU^j 4.^L3 j t--u£^ 4,\.t.<Ai n ((4 ^^jl1,1 ^Lc.)) 
jJlx^ ^J 4^1 rtMt ^^^JlLd^I (j., ui .- ^ U 

•W 

» ) ^YA aUJI jjI-o Lr^ jJutJl 

41 ^ ! 1 3jl_x_:>>- j^^L.^1 Ct^I ^ ^ Ml 1 < II! 1 ^JLj^ ^i ) 

^tl CjljLjJlil (il jJLjvLj 4Jsa^j lLUjl^j ^^y-LaJU 

: cjLc^oIsjJLI *5^^_t^LAJll 4^i3r<.!l^ 

*• 

niLu-oljjJl. C-)^Aj>*jJ 1 - 4-3j-aiii. : ^LuLcjujVI cjL<_uljtjJl. ) 

. - 4^Luau>Jl 

. ^uJl ,< ^ 1 . 4—t^L ^ fadU . iLsl - ^ j ^ ^ ^V1 jii^^^JIaJI - V 

^ i\ i i ti ^ _ 4uL^&jj1 s^Ljlm\ cIjLjujI O _ ;t^ tLn.^J . L^IJU 

«* « «* * «• ^ ^ ** ^ « 

. <^LJI ^jVI : 4j3_iiJlj 4 _jjVI oL^IjJlII . r 

* 4Jl1!1 ^qJLc. 

lG_j_<_o^l - ^j> i U.11 - (jGJi 4 £i t jJLa-j^l ^qJLc. : 4_iJLail diLtjuljjJl . 1 


.4_ijut-(!iJI 4-JLSLuiitJI rioJG 





^jJLaiJl ^ t«vj dd. l" i <CLj_cul^j ^ U!l ^c-_jjIj : 4-c,4a. l jl!I CjLi-uljjJI . 0 

£-*1 t w ti _ rciJULd t3i„,>„,.^,.!1 (^JLc. _a~i^ t g-L)\_t,4^ 4 _lji —1 iLaJI 

i^^jJL_*Jl 4-^Loi->^l 4 "aV! 4^<-io 'J ^^^ 

» 4-^^^^Jl^uJ ! Cjl-Ldulj jJi^ 


i^jja . tfLGJJJll ^1 4.d»:>.^^GXI - 4.-iX.ljuVl ^JL^-C-^l ^JuJiJ 4_. t Xdal]lj Lot 
1 * BjL>>id j ^ ^ .Zl \ cLdljutli ^J1 n VI (.fJUjL^^ t4_Lj v _^ ( II 4 

.^UJI oa^l Ij.^ 
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6u j it I ^ 
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in/ll: 



jiLoj i4jauj| cjLjISJI .^J . oLLi. 

t>® L>a 1^1 J j j 

••• I 4jL^i < <A| ^ A. \ ^ 1 ^ « * ** ^^ -^ t**. l iC^ t l ^ . ■■^ * * 

.4j [lajjjLJ ujbSJl Ijl* JjLstj (^jJI 

5L;-:>JI Jlj L^ JL-4-C. 

<uiL>Jl 3^-DI c£il3 4 ^Lo *-iiljji <>c. Ij^Lc, -■ - T l VSaT i^ _ 

‘pLj^VI ^Lc. vZjIjLo^^I ^Lc. i ^l^T". A SjUCi j-juoLI^. _* 

^LI^I 3jl>>^ 4^1.>*JI ^^ f^jjua£, * ; 

L« j-A Ij-A ••• ijLijoVI rX .T t Ujlj * 

4 t ifcA j_^-ia-ua^ (jt (^1 “V A ^Ic. j^j) s^il'S^T^ ' j-5 

• La» 

l-^ij iI 4^ V t <J^ c-jLiSUI 






J 


• ^fl 




• 


I - — • » ^ ^ 

<—< 111 4 !^ t ... 4 .^L.uiiJ^ 1^ ^ ^ t ^ ■ -w %__i_i_T1 

J-j-aII ^UaJI aJlAj ... J- 

... «i < J ««I (2>^^® J-- ^^ (jy^^ ®^ia-i-ujU ^ JlLo ^.-tl ^VT J- ^ ^<^T 1 

‘—*L^jV| ^1 -^ ^l^jjl ^Lol j.2L£. ^^LlJI «ia_t.wl^T jJLo j'-* >Jlj jijKjVl i JLA 

.«4_iAitJI SjjiJI)) La juuta^ WjUJ^ Cr^ ^ 4^*— 

^ ^1 La V it l» ^a.iu«l _ ^La.^>o _ 4 jl 1^ « La a ~-^* 1^ 

<3^^ ^ 5jj 1 J IUjLJui •<* ^ » ^It 

- VitI IJLA <jl ^JTT ... ^ jr,- ^ 

Laj. j^I .. I j 4 aj i Ul i 3^ Uj .ii H jjjq ^L.ujyi jj^Lo I j-wj !^ i ^ tr; 

U^ Lr * “ L* - I jc^ 43j.t^ - 4 JSJj . 4 c.La.L 3 t ^ 

jJl ... La.^_^J j.jjj|_5 4i. jj] | (._u£^.^e3 ^jja L^aIa^ .a . S j. U.. . ..I t 

/I <-Od 

C. cj^L^ja 

—»l fJ^jL^3 t, Ij 
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